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Preface 


This programmer reference manual is one in a series designed to be used as a quick-reference document for 
programmers familiar with the SPERRY UNIVAC Operating System/3 (OS/3). This particular manuai describes 
the basic assembiy language (BAL) instructions, directives, and macro definition statements that ailow the user 
to write assembly language programs and procedure definitions (procs). 


No extensive introductory information or examples of use are provided. This type of information is presented in 
the current versions of two other assembler manuals: an introduction to the assembler, UP-8030, and an 
assembler user guide, UP-8913. 


The information contained in this manual is presented as follows: 


SECTION 1. GENERAL INFORMATION 


Provides a brief overview of the assembler, the job control stream requirements of the assembler, and the 
conventions that must be observed when reading and writing assembler code. 


SECTION 2. BAL APPLICATION INSTRUCTIONS 


Describes each of the BAL application instructions recognized by the OS/3 assembler. These descriptions 
are presented in alphabetic order by their operation code mnemonic. 


SECTION 3. BAL DIRECTIVES 


Describes each of the directives that are used to contro! the operation of the assembler. These directives 
are also presented in alphabetic order by their operation code mnemonic. 


SECTION 4. BAL MACRO DEFINITION STATEMENTS 


Describes the macro definition statements used to write and call procedure definitions. These statements 
are presented in alphabetic order. 


APPENDIXES 


Contain assembler references, character set code references, math references, source corrections, and 
system variable symbols helpful to the BAL programmer. 


GLOSSARY 


Defines the terms, expressions, and abbreviations peculiar to the assembier. 
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© ASSEMBLER OVERVIEW 


The SPERRY UNIVAC Operating System/3 (OS/3) assembler permits highly efficient, machine-instruction 
programs to be written in symbolic form. The assembler consists of an instruction translator and a macro facility. 
The instruction translator converts symbolic instructions to machine instructions on a one-to-one basis. The 
macro facility allows a subroutine to be coded, assigned a name, stored in a permanent library, and then to be 
included in a source program by a simple reference to the subroutine name in a single instruction. The macro 
facility greatly reduces the amount of repetitive coding required for routines used frequently within a program or 
in many different programs. 


The assembler accepts source-image input from punched cards, magnetic tape, and disk. It reads source 
statements and produces a relocatable object module. The object module can then be linked to other object 
modules to form one load module that is suitable for loading and execution on your SPERRY system. 


A set of assembler directives is provided to aid the user in program organization and in directing the course of an 
assembly. All assembly runs produce a printed listing of source code, object code, label cross-references, cross- 
references, and (when necessary) error diagnostics. The final error statement message, which gives the total 


number of statements flagged in the assembly, is also displayed on the console upon completion of the 
assembly. 


JOB CONTROL REQUIREMENTS 


The job control statements required to assemble, linkage edit, and execute are: 


& nM LABEL ees OPERAND A COMMENTS 


[OB .ilolbinamel |... fe fy ie too bo pe | a INAME, JOB .1.. 005 pease baa 

po ee ee ha eg a ASSEMBLE LINK  SXECUTIE, . 

$1. bora tdarre tire tir tiriitiis START) OF DATA 1 i tia 
aril po a gy Pe a a 




































































SO aR TN ETERS SEEN PETUEEEENE FUNETENNEN TTT 

pn lee eb bats baer ban sia 

FO Os OO Oe TG GO TO GO OO OG TO OO OO 

7 pbisrii terri tii titi END OF DATA pt 

DOF, J.0.8 

Ma eee ea a el pil 4 ae OLOSE, CARO READER 3.645544. 

Sale ding gees etek 3 ge pipelining Pa ot Aan pact he ade aE A epee a 

4 eee Popa a yp Nie a ee ih i a ep i 

pet a ba 

SeeRtira i hoes a vals Ean ae Os eS a CCl 


ASSEMBLER CODING FORM 


Using an assembler coding form eases the job of writing the program, for the programmer and for the keypunch 
operator, who must prepare the punched card deck from the written program. Columns 9 and 15 are ruled to 
remind the programmer that the symbol! and operation fields must be terminated by at least one blank. 
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Symbol Field 


The first eight columns of the assembler coding form may contain a symbol. An asterisk (*) indicates that this 
coding line does not contain instructions and that it contains only comments. The rules for using the symbol 
field are: 


1. | The symbol! must start in column 1. 

2. | The symbol must begin with an alphabetic character or special letter. 

3. The symbol must not exceed eight characters in length. 

4. The symbol must not contain embedded blanks or other special characters. 


5. The field must be terminated by a blank. 


Operation Field 


The operation code is written in the operation field (columns 10 through 14). These codes specify the operation 
to be performed. The rules for using this field are: 


1. The operation code must not contain embedded blanks. 


2. The operation code must be written exactly as shown in the list of mnemonics for instructions, directives, 
and procs or macroinstructions. 


3. The operation field must be terminated by a blank. 


4. The operation code must not start in column 1. 


Operand Field 


The operand field begins in column 16 and usually ends in or before column 71. The operands that form part of 
the assembier statements are written in this field. The rules for using this field are: 


1. The operand field is terminated by a blank that is not enclosed by apostrophes. 


2. Operands may be continued onto the next line by placing a nonblank character in column 72. Up to two 
continuation lines are permitted. 


3. Continuation lines start in column 16. 


Comment Field 


Operand specification is usually completed by column 40, thus leaving columns 41 through 71 free for 
comments. There must be at least one blank between the end of the operand specification and the start of the 
comments. Long comments can be entered by coding an * in column 1. 
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Continuation Column 

When the operand specification is continued onto the next line, a nonblank character must be written in column 
72. Do not confuse this with continuing a comment. An operand specification can be continued for a total of 
three lines. The second and third continuation lines start in column 16. 


Sequence Field 


Columns 73 through 80 may be used for entering sequence numbers. This is done by assigning consecutive 
numbers to each line of coding and is useful for reassembling the card deck if it should be dropped. 


READING INSTRUCTION NOTATIONS 


Throughout this manual, notations are used to describe the general forms of programmer-written and computer- 
generated formats. A complete consolidated listing of all the notations is given in Appendix A. 


Assembler Application Instruction Notations 


There are eight forms of assembler application instructions: 


RR — __ Register to register 

RX —_ Register to indexed storage or storage to indexed register 

RS — __ Register to nonindexed storage or storage to nonindexed register 
Si — Storage immediate 

SS — __ Storage to storage (type $S1) 

SS — __ Storage to storage (type S$S2) 

Ss — Storage 

SM - Storage mask 


All of the assembler application instructions and other information are explained in formats that the user can 
write and in the assembler format that generates the machine coding. The following assembler application move 
instruction (MVC) is an SS1 type: 


Explicit Format: 







AOPERATIONA OPERAND 


d, (I, b, ).d, (b,) 
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Implicit Format: 








AOPERATION A OPERAND 


After this application instruction is assembled, it is in the following form: 


opcode 


o 
~ 


Table A—1 shows the six formats as generated by the assembler in machine code, as well as the explicit and 
implicit formats for the programmer coding. 


Notation Rules and Meanings & 


The following conventions are used in application instruction, assembler directive, macroinstruction, proc, and 
control statement formats: 


s Optional information is enclosed in brackets [ ] and may be specified or omitted. 
For example: 
[symbol] 
s Braces { } indicate multiple options, at least one of which must be chosen. 


For example: 


print J ON 
OFF 


a Braces within brackets signify that one of the options must be chosen if that operand is specified. 
For example: 


DATE 
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When given a choice of multiple options, the option that is shaded is the default option and indicates the 
choice that is made by the system if the user does not specify one of the options. 


For example: = 


DATE 
EXT 





‘PRE 


Uppercase letters, terms, and punctuation marks indicate information that must be coded exactly as 
shown. 


For example: 


Mnemonic codes MVN, PACK, and CLC are uppercase. 


Lowercase letters and terms indicate variables that are supplied by the user. 


For example: 
{symbol] 
An ellipsis, a series of three periods, indicates that a series of entries may be coded. 
For example: 
F.[.02000-.Fn] 
Keyword parameters may be coded in any order. 


For example: 


IOROUT=LOAD, BLKSIZE=51 2,RECFORM=FIXBLK 
BLKSIZE=512,IOROUT=LOAD,RECFORM=FIXBLK 


Positional parameters must be coded in the order shown. Commas are required after each positional 
parameter except the fast. When a positional parameter is omitted from a series of positional parameters, 
the comma must be retained to indicate the omission. 


For example: 


7/ JOB Q003,,30,8000,C000 
// JOB Q003,,30,8000 


Throughout this book, the register notations RO through R15 represent the registers O through 15. 
For example: 


BALR R2,R3 




















2. BAL Application Instructions 
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Possible Program Exceptions 


Hf ADDRESSING WB PROTECTION 
(C0 DATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 

(0 DECIMAL DiviIDE Hi SPECIFICATION: 

oO DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

O execute OP 1 NOT ON HALF-WORD BOUNDARY 
C ExPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
CO) ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
OC FIxED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

@ FIxE0-POINT OVERFLOW BOUNDARY 

CO FLoaTING-PoINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
CO operation OP 1 NOT ODD NUMBERED REGISTER 
NONE 





























ees 
OPCODE FORMAT | INST. 
TYPE LGTH. 
Condition Codes 
























Wie Resuct-0,seéT TOO 
@ ir rResuct <o,set To1 
Wie RESULT >0, SET TO2 
WB iF OVERFLOW, SET TO3 
CO UNCHANGED 

















000 omo000 







Function: 


Causes the value of operand 2, a full word in main storage, to be algebraically added to operand 1, a 
general register; the results are placed in operand 1. 


Explicit Format: 







A OPERATION A OPERAND 





[symbol] r, d, (x, ,b,) 


Implicit Format: 


A OPERATION A OPERAND 





Operational Considerations: 
a Operand 2 must be on a full-word boundary address. 
a Operand 2 must contain data in fixed-point binary format. 


a A fixed-point overflow condition is produced when a value greater than 23'—1 or —23' is reached in 
: operand 1 (r,). After overflow, the sign and value of the result are incorrect. 


s The contents of operand 2 remain unchanged. 
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Floating Point 


Possible Program Exceptions 


@) AOORESSING @ PROTECTION 

(0 DATA (INVALID SIGN/DIGIT)| HJ SIGNIFICANCE 

CO Decimat o1viog Wl SPECIFICATION: 

C] becimMat OvERFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
MB EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
MI EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO FIxeD-POINT DIVIDE OP 2 NOT ON DOUBLE-WORO 


O Fix€0-PoINT OVERFLOW BOUNDARY 
CO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


[J OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 



















OBJECT 
TYPE LGTH. 


Wit RESULT = 0,SET TOO 
Wir resuct <0, set T01 
Wir RESULT >0, SET TO2 
Cit OVERFLOW, SET TO 3 
CJ UNCHANGED 

































O00 soOoo8 







Function: 


Causes the contents of the double word in storage specified by operand 2 to be algebraically added to the 
contents of the double-word register specified by operand 1 (r,). The sum is normalized and placed in the 
operand 1 (r,) register. ; 





Explicit Format: 


LABEL AOPERATION A 





Implicit Format: 


AOPERATION A 
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ADR 


Floating Point 


: Possible Program Exceptions 


OBJECT || Fy ADDRESSING C] PROTECTION 
OPCODE | FORMAT | INST. 
apeets (] DATA INVALID SIGN/OIGIT) | ff SIGNIFICANCE 
(aytes) || DECIMAL OlVIDE M@ sPeciFICATION: 
CO vecimat OVERFLOW NOT A FLOATING-POINT REGISTER 
0 execute OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 

OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 


Wl EXPONENT OVERFLOW 
Condition Codes MB ExPONENT UNDOERFLOW 


Mit nseuce sn sertos C] Fix€0-POINT DivIDE 
@ ie ResuLT <0, set T01 0 Fix€0-POINT OVERFLOW 


Wir RESULT >0, SET TO2 0 FLOATING-POINT DIVIDE 
CF OVERFLOW, SET TO 3 ( OPERATION 
CJ UNCHANGED é . 


000 OOO0OO8 
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Function: 


Causes the contents of the double-word register specified by operand 2 (r2) to be algebraically added to the 
contents of the double-word register specified by operand. 1 (r,). The sum is normalized and placed in the 
operand 1 (r,) register. 


Explicit and implicit Format: 





OPERAND 






AOPERATION A 


[symbol] 
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AE 


Floating Point 


. Possible Program Exceptions 


§§ AODRESSING WE PROTECTION 

(1 DATA (INVALID SIGN/DIGIT) | MB SIGNIFICANCE 

CO DECIMAL DIVIDE Gi SPECIFICATION: 

CO DeEciMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
f EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
Ml EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
0 Fix€0-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0 Fixep-PoINT OVERFLOW BOUNDARY 
(1 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


C0 operation OP 1 NOT ODO NUMBERED REGISTER 
NONE 


OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 





























(BYTES) 


CRC 


Gir Result =0,SeET TOO 
Mir Resuct <0, set To1 
Wir Result >0, SET TO2 
OF OVERFLOW, SET TO 3 
CJ UNCHANGED 







Wy 





























O00 Os8oos 


Function: 


Causes the contents of the full word in storage specified by operand 2 to be algebraically added to the 
contents of a full word in the register specified by operand 1 (r,). The sum is normalized and placed in the 
full word in the operand 1 (r,) register. 





Explicit Format: 


A OPERATION A 





implicit Format: 






AOPERATION A 






[symbol] 
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AER 


Floating Point 


Possible Program Exceptions 


OBJECT 


ADORESSING 0 PROTECTION 
OPCODE FORMAT | INST. QO 


(1 DATA (INVALID SIGN/OIGIT)| J SIGNIFICANCE 

( DECIMAL DivIDE @ SPECIFICATION: 

C DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
(C1 execute OP 1 NOT ON HALF-WORD BOUNDARY 


TYPE LGTH. 
MNEM. |HEX. (BYTES) 


Condition Codes 


@ ir RESULT =0,SET TOO 
Wir Resutt <0, Set To1 
Q@ir RESULT >0, SET TO2 
OIF OVERFLOW, SET TO3 
CD UNCHANGED 





WB EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
0 FIxED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


OD FIXED-POINT OVERFLOW BOUNDARY 
QO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


CO oPpeRATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 








Function: 
Causes the contents of a full word in the register specified by operand 2 (r2) to be algebraically added to a 
full word in the register specified by operand 1 (r,). The sum is normalized and placed in the operand 1 (r,) 


register. 


Explicit and Implicit Format: 





A OPERATION A 






OPERAND 


[symbol] 
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AH 








OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


| mem. |HEx. (BYTES) 
Condition Codes 


@ if RESULT = 0,SETTOO 
Gir Resuct <o, Set 101 
WBiF RESULT >0O, SET TO2 
WBiF OVERFLOW, SET TO3 
(UNCHANGED 






fB ADDRESSING @ PROTECTION 

[1] DATA (INVALID SIGN/DIGIT)| [] SIGNIFICANCE 

(J DECIMAL DiIvIDE WB SPECIFICATION: 

OC DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
OJ execute OP 1 NOT ON HALF-WORD BOUNDARY 













() EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
CJ exPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CD FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


@ FIxED-POINT OVERFLOW BOUNDARY 
C FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


OP 1 NOT OOD NUMBERED REGISTER 
NONE 


CJ OPERATION 





Function: 


Causes the value of operand 2, a half word in main storage, to be algebraically added to operand 1, a 
general register; the results are placed in operand 1. 


Explicit Format: 







A OPERATION A OPERAND 


[symbol] 


Implicit Format: 


A OPERATION A OPERAND 





Operational Considerations: 
a Operand 2 must be on a half-word boundary address. 
2 Operand 2 must contain data in fixed-point binary format. 


s A fixed-point overflow condition is produced when a value greater than 23'—1 or —23' is reached in 
operand 1 (r,). After overflow, the sign and value of the result are incorrect. 


2 The contents of operand 2 remain unchanged. 
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Al 


Possible Program Exceptions 


Mf ADORESSING Wi PROTECTION 
(J DATA (INVALID SIGN/OIG!T) | (J SIGNIFICANCE 

| O Decimat ovine @ sPeciFicaTion: 

(1 oecimat OVERFLOW NOT A FLOATING-POINT REGISTER 
C) execure OP 1 NOT ON HALF-WORD BOUNDARY 
(0 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
( €xPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(] FIxXeD-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


IB FIx€D-POINT OVERFLOW BOUNDARY 
(0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(J OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 






















(BYTES) 


Condition Codes 2 


Mir REsuLT = 0,SET TOO 
Mir rResuct <o, set to. 
Wir RESULT >0o, SET TO 2 
@ if OVERFLOW, SET TO3 
(J UNCHANGED 


ae 
OPCODE FORMAT | INST. 
TYPE LGTH. 





























OOO OOoO80 





Function: 


Causes the value of operand 2, immediate data, to be algebraically added to operand 1, a half word in main 
Storage; the results are placed in operand 1. 


Explicit Format: 





A OPERATION A 







[symbol] 


implicit Format: 


AOPERATION A 





Operational Considerations: 
. Operand 1 must be on a half-word boundary address. 
s Operand 1 must contain data in fixed-point binary format. 


e A fixed-point overflow condition is produced when a value greater than 2'S—1 or —2'5 is reached in 
operand 1. After overflow, the sign and value of the result are incorrect. 


s The maximum value for operand 2 (iz) is +127 or —128. 
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AL 







Possible Program Exceptions 


§B ADDRESSING @ PROTECTION 
(1 DATA (INVALID SIGN/OIGIT) | [) SIGNIFICANCE 

(J DeciMaAL DIVIDE Wl SPECIFICATION: 

oO DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
CO] execute OP 1 NOT ON HALF-WORD BOUNDARY 
C EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
O EXPONENT UNOERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C) FIxEO-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


CO FIxeD-POINT OVERFLOW BOUNDARY 
C] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


C orperATION OP 1 NOT OOD NUMBERED REGISTER 
NONE 


























a ae 
INST. 
LGTH. 


OPCOOE FORMAT 
TYPE 
(BYTES) 


Condition Codes 


M@ seT Too 
M@ setro1 
@ set to2 
@Mserto3 ” 

SEE OPER. CONSIDERATIONS 


































000 Owooo 


Function: 


Causes the contents of operand 2, a full word in storage, to be logically added to the contents of the full 
word in the operand 1 (r,) register. The sum is placed in operand 1 (r,). 


Explicit Format: 





LABEL AOPERATION A OPERAND 


[symbol] r, d,(x,.b,) 





Implicit Format: 


LABEL AOPERATION A 





Operational Considerations: 
a Logical addition is performed by adding all 32 bits of each operand. 
s The contents of operand 2 remain unchanged. 


s Operand 2 must be a full word, in storage, on a full-word boundary. 
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. The condition code is set: 
— to zero if result is zero, with no carryout of most significant bit; 
— to 1 if result is not zero, with no carryout of most significant bit; 
— to 2 if result is zero, with carryout of most significant bit; or 


— to 3 if result is not zero, with carryout of most significant bit. 
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ASSEMBLER Update B 





ALR 
















General 


OPCODE | FORMAT 
TYPE 
Fee rex 
pack fie] mm | 2 | 


Condition Codes 


Possible Program Exceptions 


OBJECT || [ADDRESSING CD PROTECTION 











eae 1 DATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 
(Bytes) || () OECIMAL DIVIDE CO SPECIFICATION: 






NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON DOUBLE-WORD 


OC) DECIMAL OVERFLOW 
C] execute 

CO EXPONENT OVERFLOW 
0 EXPONENT UNDERFLOW 
(CJ FIXED-POINT DIVIDE 











SET TOO 
. SETTO1 DD FIXED-POINT OVERFLOW BOUNDARY 
BB SET TO2 oO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
@ SET TO3 [] OPERATION OP 1 NOT OOD NUMBERED REGISTER 





O 
OQ 
0 
QO 
0 
0 
@) 
a 


2 
° 
2 
m 


SEE OPER. CONSIDERATIONS 





Function: 


Causes the contents of the operand 1 (r,) and operand 2 (r,) registers to be logically added. The sum is 
placed in operand 1 (r,). 


Explicit and Implicit Format: 





A OPERATION A OPERAND 


Operational Considerations: 
a Logical addition is performed by adding all 32 bits of each operand. 
. The contents of operand 2 (r,) remain unchanged. 
5 The condition code is set to: 
—  O if result is zero, with no carryout of most significant bit; 
— 1 if result is not zero, with no carryout of most significant bit; 
_— 2 if result is zero, with carryout of most significant bit; or 


— 3 if result is not zero, with carryout of most significant bit. 











UP-8914 SPERRY UNIVAC OS/3 2-11 
ASSEMBLER Update B 





AP 


Possible Program Exceptions 


M ADDRESSING Ml PROTECTION 

fi DATA (INVALID SIGN/01G!T) | [] SIGNIFICANCE 

[] DECIMAL DIVIDE CO SPECIFICATION: 

WI DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

O execute OP 1 NOT ON HALF-WORD BOUNDARY 
( EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
OC EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


O FIXED-POINT OVERFLOW BOUNDARY 
C FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(J OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 













Ee 
OPCODE FORMAT | INST. 
TYPE LGTH. 


MNEM. (BYTES) 


Condition Codes 


@ iF RESULT = 0, SET TOO 
@ ir resuct<o,setto1 
@ir RESULT > Oo, SET TO2 
BBif OVERFLOW, SET TO3 
OJ UNCHANGED 













OOO OOOO00 





Function: 


Algebraically adds the contents of operand 2 (a packed number in main storage) to operand 1 (also a 
packed number in main storage). The result is stored in operand 1. 


Explicit Format: 





A OPERATION A OPERAND 







[symbol] d, (1, ,b, ).d, (1, ,b, ) 





Implicit Format: 





A OPERATION A OPERAND 






[symbol] 





s,(1,),8, (Ip) 


Operational Considerations: 
a All signs and digits are checked for validity, and the sign of the result is determined algebraically. 
s A zero result has a positive sign when the operation is completed without overflow. 
a Operand 1 and operand 2 must be packed numbers. 


. When most significant digits are lost because of overflow, the partial result has the sign that the 
correct result would have had. 
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a If operand 2 is shorter than operand 1, operand 2 is extended with zero digits. 


a An overflow condition results if the capacity of the operand 1 field is exceeded by the result or if the 
carryout of the most significant digit position of the result field is lost. 


a Operand 1 and operand 2 may overlap if their least significant bytes coincide. This makes it possible 
to add a number to itself. 
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a ae 






(J ADDRESSING 





OPCODE FORMAT 
TYPE 
Condition Codes 


@ iF RESULT = 0, SET TOO 
Mir ResuLt <0, SET TO1 
Wir Resuct >o, set To 2 
WBIF OVERFLOW, SET TO3 
QO UNCHANGED 





elle (J DATA (INVALID SIGN/DIGIT) 
(eyes) || CO) DECIMAL DiviDE 









0 bvEcIMAL OVERFLOW 

O execute 

0 EXPONENT OVERFLOW 
CJ EXPONENT UNDERFLOW 
0 FIxXED-POINT DIVIDE 

Wf Fixe0-POINT OVERFLOW 
0 FLOATING-POINT DIVIDE 
(0 OPERATION 














OOO ooo00 





Function: 


Possible Program Exceptions 


(C) PROTECTION 
CJ SIGNIFICANCE 
CJ SPECIFICATION: 


NONE 


2-13 





AR 











NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 


Causes the value of operand 2 (r,) to be algebraically added to the value of operand 1 (r,). The results are 


placed in operand 1. 


Explicit and Implicit Format: 


QOPERATION A 





Operational Considerations: 


s A fixed-point overflow condition is produced when a value greater than 23'—1 or —23' is reached in 


operand 1. 


After overflow, the sign and value of the result are incorrect. 


| The contents of the register for operand 2 (r,) remain unchanged. 
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AU 


Floating Point 


Possible Program Exceptions 


@ AOORESSING @ Protection 









OBJECT 

































pay (0 DATA UNVALID SIGN/DIGIT)| Ml SIGNIFICANCE 
(ayTes) || O DECIMAL OIVIDE @ sPeciF ication: 













NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 
OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 


C vecimat OveRFLOW 

0) execute 

MB EXPONENT OVERFLOW 
OC ExPoNENT UNDERFLOW 
0 F1x€0-POINT DIVIDE 

O Fix€D-POINT OVERFLOW 
OC FLOATING-POINT DIVIDE 
CJ OPERATION 






pau jm] ax | ¢ | 


Wir REsuLT = 0, SET TOO 
Mire Resuct <0, set To1 
@ir REsuct >0o, SET TO? 
Cif OVERFLOW, SET TO 3 
QC) UNCHANGED 
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Function: 


Causes the contents of the full word in storage specified by operand 2 to be algebraically added to the 
contents of a full word in the register specified by operand 1 (r,). The sum is placed in the operand 1 (r,) 
register. 


Explicit Format: 








A OPERATION A OPERAND 





F402 (x, ,b2) 





A OPERATION A 





Operational Consideration: 


s The execution of the AU instruction is identical to that of the AE instruction, except that the sum is 
not normalized before being placed in operand 1. 
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AUR 


Floating Point 











Possible Program Exceptions 


(D ADDRESSING C] PROTECTION 
(0 DATA (INVALID SIGN/OIGIT)} Hl SIGNIFICANCE 

CJ OgcIMAc Divide Gl SPECIFICATION: 

0 pDecimar oveRFLOW NOT A FLOATING-POINT REGISTER 
0 execute OP 1 NOT ON HALF-WORD BOUNDARY 
B EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNOARY 
C) ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C] FixED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0 FIXED-POINT OVERFLOW BOUNDARY 
CO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


C] OPERATION OP 1 NOT ODD NUMBERED REGISTER 






















a a 
INST. 
LGTH. 
(BYTES) 


























OPCODE FORMAT 
TYPE 
Condition Codes 


@ir Resuct=0,SET TOO 
Mir resuct <o,set ro1° 
Wir RESULT >0O, SET TO 2 
CF oveERFLOW, SET TO 3 
(C] UNCHANGED 
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Function: 


Causes the contents of a full word in the register specified by operand 2 (r2) to be algebraically added to a 
full word in the register specified by operand 1 (r,). The sum is placed in the operand 1 (r,) register. 


Explicit and Implicit Format: 





AQ OPERATION A OPERANO 


Operational Consideration: 


s The execution of the AUR instruction is identical to that of the AER instruction, except that the sum is 
not normalized before being placed in operand 1. 
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AW 


‘Floating Point 





OBJECT 
OPCODE FORMAT 
Panem nex] 


Mir RESULT = 0,SET TOO 
Bir resuct <o, ser ro1 
@ ir RESULT > 0, SET TO 2 
CJiF OVERFLOW, SET TO3 
OC UNCHANGED 


Possible Program Exceptions 


f AOORESSING W@ PROTECTION 

























Hele (J DATA (INVALID SIGN/O1GiT) | J SIGNIFICANCE 
(eytTes) |{ OD) DECIMAL OlvioE BE SPECIFICATION: 












CJ DEecIMAL OVERFLOW 

O execute 

@ ExPonent oveRFLow 
C0 exrPoNeENT UNDERFLOW 
CJ FIxX€D-POINT DIVIDE 

( Fx €D-POINT OVERFLOW 
(J FLOATING-POINT DIVIDE 
(J OPERATION 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOO NUMBERED REGISTER 
NONE 
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Function: 
Causes the contents of a double word in storage specified by operand 2 to be algebraically added to the 
contents of the double word in the register specified by operand 1 (r,). The sum is placed in the double 
word in the register specified by operand 1 (r,). 


Explicit Format: 







AOPERATION A 


[symbol] 





Implicit Format: 


Aoreration A 





Operationa! Consideration: 


S s The execution of the AW instruction is identical to that of the AD instruction, except that the sum is 
not normalized before being placed in operand 1 (r,). 
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Floating Point 








Possible Program Exceptions 

























OPCOOE a ( ADDRESSING C) PROTECTION 
aie ee (OJ DATA (INVALID SIGN/OIGIT) | [SIGNIFICANCE 
(ayTes) || CD) DECIMAL DIVIDE W@ SPECIFICATION: 







NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 


OC vecIMAL OVERFLOW 

0 execute 

EXPONENT OVERFLOW 
C) ExPONENT UNDERFLOW 
CU FIXED-POINT DIVIDE 

CO Fix€b-POINT OVERFLOW 
0 FLOATING-POINT DIVIDE 
OC orperation 


ana ears 


Mie RESULT = 0, SET TOO 
Mire RESULT <0, SET TO1 
BBiFf RESULT >0O, SET TO 2 
CF oveERFLOw, SET TO3 
(UNCHANGED 
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Function: 


Causes the contents of the double-word register specified by operand 2 (r2) to be algebraically added to the 
double-word contents of operand 1 (r,). The sum is placed in the operand 1 (r,) register. 


Explicit and Implicit Format: 





A OPERATION A 






[symbol] 






Operational Consideration: 


a The execution of the AWR instruction is identical to that of the ADR instruction, except that the sum 
is not normalized before being placed in operand 1 (rj). 
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BAL 









Possible Program Exceptions 


[I] ADoRESSING OC PROTECTION 

(0 DATA UNVALID SIGN/OIGIT)| [] SIGNIFICANCE 

CJ Decimat pivive CO SPECIFICATION: , 

CJ DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
(0 ExPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(C) FIxXEO-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0 FIxXE0-POINT OVERFLOW BOUNDARY 
0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


C] OPERATION OP 1 NOT ODD NUMBERED AEGISTER 


OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


_ Condition Codes 


(Jie RESULT = 0, SET TOO 
Cie resuct <o, set To1 
Cir ResuLT >o, set TO 2 
CF OVERFLOW, SET TO 3 
BBEUNCHANGED 
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Function: 
Loads the address of the next sequential instruction into the register in the first operand and then 
branches to the location specified in the second operand. The normal sequence of instructions may be 
reinstated when a return branch via r, is taken. BAL is an unconditional branch instruction. 


NOTE: 





Bits 32 through 39 (instruction length code, condition code, and program mask) of the current program 
Status word (PSW) are stored in bit positions O through 7 of operand 1 (r,j. The return address is stored in 
bits 8 through 317 of operand 7 (r,). 


Explicit Format: 







LABEL A OPERATION A 


[symbol] 





Implicit Format: 


LABEL A OPERATION A 
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BALR 


Possible Program Exceptions 


( ADDRESSING OC] PROTECTION 


OBJECT 















OPCODE 
foe eal (J DATA (INVALID SIGN/DIGIT)| [] SIGNIFICANCE 
(Bytes) || D OECIMAL DivIDE (1 SPECIFICATION: 


(J DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
Olexecute - OP 1 NOT ON HALF-WORD BOUNDARY 


0 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
0 EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(J FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0 FixEo-POINT OVERFLOW BOUNDARY 
(C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(] OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 


Condition Codes 


CJ] iF RESULT = 0,SET TOO 
Ott RESULT <o, SET TO1 
Cie RESULT >0O, SET TO 2 
CIIF OVERFLOW, SET TO 3 
WB UNCHANGED 





Function: 


Loads the relative address of the next sequential instruction into the first operand register and then 
branches to the address in the second operand register. The normal sequence of instructions may be 
reinstated when a return branch via r, is taken. When the second operand (r2) is zero, there is no branch 
and the next sequential instruction is executed. 


NOTE: 
Bits 32 through 39 (instruction length code, condition code, and program mask) of the current program 
status word (PSW) are stored in bit positions O through 7 of operand 1 (r,). The return address is stored in 


bits 8 through 31 of operand 17 (r,). 


Explicit and Implicit Format: 





AOPERATION A OPERAND 






Y 
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BC 











Possible Program Exceptions 







oPCODE | rormaT ——_"__ CD ADDRESSING C PROTECTION 
TYPE LGTH. CF DATA (INVALID SIGN/DIGIT) | (] SIGNIFICANCE 
| MINEM. [HEX (ayTes) || C) OECIMAL DIVIDE 0 sPeciFICATION: 


OC DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
0 Execute OP 1 NOT ON HALF-WORD BOUNDARY 
CO] EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(1) EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
0 FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


OD FIxXED-POINT OVERFLOW BOUNDARY 
C] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


CO oPeRATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 


Condition Codes 


OIF RESULT = 0,SET TOO 
Of RESULT <0, SET TO1 
Ctr RESULT > 0, SET TO 2 
OF OVERFLOw, SET TO 3 
@ UNCHANGED 





Function: 
Checks the specified mask (m,), operand 1, with the current condition code. If any 1 bits match, a branch 


takes place to the location specified by operand 2; otherwise, the next sequential instruction is executed. 
See Table A—3 for the list of BC formats and equivalent extended mnemonic codes. 


Explicit Format: 







A OPERATION A OPERAND 





[symbol] m, ,d, (x, b,) 


Implicit Format: 








A OPERATION A OPERAND 





LABEL 


Operational Considerations: 
a The mask, operand 1, determines the condition code setting as follows: 
- An 8 produces the mask 1000,, which tests for a zero result condition code. 


- A 4 produces the mask 0100,, which tests for a less than zero result condition code. 
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BC 


- A 2 produces the mask 0010,, which tests for a greater than zero result condition code. 
-— A 1 produces the mask 0001,, which tests for an overflow result condition code. 

- A zero produces the mask 0000,, which is equivalent to no operation. 

-— Any combination of 1's and 0's in the mask tests for more than one condition code. 

- Any 1 bit on and tested produces the branch. 


a A mask specification of 15 (1111,) produces an unconditional branch. 
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BCR 


Possible Program Exceptions 


(J ADDRESSING () PROTECTION 
(J DATA (INVALID SIGN/OIGIT)| [) SIGNIFICANCE 
(0 DECIMAL Divide C sPECcIFICATION: 










OBJECT 
OPCODE FORMAT | INST. 











TYPE LGTH. 
(BYTES) 













OD DECIMAL OVERFLOW 0 NOTA FLOATING-POINT REGISTER 
O execute O OP. 1 NOT ON HALF-WORD BOUNDARY 
CO ExPONENT OVERFLOW O = oP. 2 NOT ON HALF-WORD BOUNDARY 
DO EXPONENT UNDERFLOW (10 oP 2 NOT ON FULL-WORD BOUNDARY 
TSE eT Eee CO FIXED-POINT DIVIDE O oP 2NOT ON DOUBLE-WORD 
Cir RESULT <0, SET TO 1 CO FIXED-POINT OVERFLOW 0 BOUNDARY 
Cir RESULT >O, SET TO 2 CO] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
Clie OVERFLOW, SET TO 3 CO oPeraTion O op 1 NOT ODD NUMBERED REGISTER 
BB UNCHANGED @ None 





Function: 


Checks the specified mask (m,), operand 1, with the current condition code. If any 1 bits match, a branch 
takes place to the location specified by operand 2 (r,); otherwise, the next sequential instruction is 
executed. If operand 2 (r.) is zero, no branch will take place. See Table A—3 for the list of BC formats and 
equivalent extended mnemonic codes. @ 








Implicit and Explicit Format: 







A OPERATION A OPERAND 


[symbol] 


Operational Considerations: 
B The mask, operand 1, determines the condition code setting as follows: 

- An 8 produces the mask 1000,, which tests for a zero result condition code. 
- A 4 produces the mask 0100,, which tests for a less than zero result condition code. 
- A 2 produces the mask 0010,, which tests for a greater than zero result condition code. 
— A 1 produces the mask 0001,, which tests for an overflow result condition code. 
- A zero produces the mask 0000,, which is equivalent to no operation. 
- Any combination of 1’s and O’s in the mask tests for more than one condition code. 


- Any 1 bit on and tested produces the branch. 





a A mask specification of 15 (1111,) produces an unconditional branch. 
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BCT 


Possible Program Exceptions 


(0 ADDRESSING (0 PROTECTION 







OBJECT 











cacti poe eas ea (I PATA UNVALID SIGN/DIGIT) | [) SIGNIFICANCE 
(pytes) || ( CECIMAL DivipEe CZ SPECIFICATION: 
(C) DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
CO execute OP 1 NOT ON HALF-WORD BOUNDARY 


| ect [as] rx | 4 | 
Condition Codes 


CJ tF RESULT = 0,SETTOO 
(Jif RESULT <0, SETTO1 
(Cif RESULT >O, SET TO2 
CIF OVERFLOW, SET TO 3 
MW UNCHANGED 





C) EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD 8OUNDARY 
(C0 EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C0 FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0 FIXED-POINT OVERFLOW BOUNDARY 
C1 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(2 OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 








Function: 


Each time this instruction is executed, the value in r, is decremented by 1 and then tested to see 
whether the result is equal to zero. If the result is not equal to zero, a branch takes place to the 
location specified by operand 2. If the result is equal to zero, then no branch takes place and the next 
sequential instruction is executed. This instruction can be used to control the number of times a loop 
routine is executed. 


Explicit Format: 


LABEL A OPERATION A OPERAND 


[symbol] rd, (x, ib.) 





Implicit Format: 





A OPERATION A OPERAND 
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BCTR 










Possible Program Exceptions 


(2 ADDRESSING (] PROTECTION 
(J DATA (INVALID SIGN/DIGIT) | [) SIGNIFICANCE 

(C0 DECIMAL Divide OC sPeciFICATION: 

0 DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
0 execute OP 1 NOT ON HALF-WORD BOUNDARY 
(CD EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
CO EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C0 FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


O FIXED-POINT OVERFLOW BOUNDARY 
CJ FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


1 OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 




















OBJECT 
INST. 
LGTH. 
(BYTES) 











OPCODE | FORMAT 
TYPE 






| mivem. | HEX, 


Condition Codes 


Olif RESULT = 0, SET TOO 
Olie RESULT <0, SETTO1 
Oe RESULT > 0, SET TO2 
OF OVERFLOw, SET TO3 
MUNCHANGED 




























Boo ooo000 


Function: 


BCTR is the RR format type of BCT and works in the same way, except the second operand (r,) is a 
register rather than a storage location. The BCTR instruction is initiated by loading a value in the first 
operand register (r,) to be used as a count value and a branch address into the second operand 
register (r,). Each time this instruction is executed, the value in r, is decremented by 1 and then tested 
to see whether the result is equal to zero. If the result is not equal to zero, a branch takes place to 
the address in the second operand (r,). If the result is equal to zero, then no branch takes place and 
the next sequential instruction is executed. This instruction can be used to control the number of times 
a loop routine is executed. If the second operand (r,) is zero, no branch will take place. 





Implicit and Explicit Format: 





A OPERATION A OPERAND 
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@ BXH 





Possible Program Exceptions 


(J ADORESSING (1 PROTECTION 

(0 DATA (INVALID SIGN/DIGIT) | () SIGNIFICANCE 

C] DECIMAL DiviDE (0 SPECIFICATION: 

(J DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
0 execute OP 1 NOT ON HALF-WORD BOUNDARY 


General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


MNEM. (BYTES) 


Condition Codes 


Clit RESULT = 0,SET TOO 
Or RESULT <o, SET TO1 
Clif RESULT >O, SET TO 2 
CIF OVERFLOW, SET TO 3 
BB UNCHANGED 













CJ ExPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
O) ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORDOD 


OC FIxXED-POINT OVERFLOW BOUNDARY 
(C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(C oPeRATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 





Function: 


Compares the algebraic sum of operand 1 (r,) and operand 2 (r,) to a value that is equal to the 
number of the register specified as operand 2 (r,) or r, + 1. If the sum of operand 1 (r,) and operand 
2 (r,) is less than or equal to the compare value, the next sequential instruction is executed; if the sum 
is greater than the compare value, then a branch will take place to the location specified by operand 

& 2, which is d, (b,) or S,. The value being used as the reference is always an odd-numbered register 
and is specified by r, if r, is an off-numbered register, or is r, + 1 if r, is an even-numbered register. 
Following the comparison, the sum is placed in operand 1. All quantities are treated as signed 
integers. 


Explicit Format: 





A OPERATION A OPERAND 







[symbol] 


Implicit Format: 


LABEL A OPERATION A OPERAND 


[symbol] Ty 38> 
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BXLE 





Possible Program Exceptions 


opcope | cormat ee () ADDRESSING CJ PROTECTION 
TYPE LGTH. (0 DATA (INVALID SIGN/DIGIT)| () SIGNIFICANCE 
(Bytes) || DO DECIMAL DiviDE CO sPeciFicaTIon: 
C2 vectmat OVERFLOW NOT A FLOATING-POINT REGISTER 


2 execute OP 1 NOT ON HALF-WORD BOUNDARY 


DO EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
Condition Codes (EXPONENT UNDERFLOW 


OP 2 NOT ON FULL-WORD BOUNDARY 
PRP SEsucreo Serrao CO FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 
Clie RESULT <0, SET TO1 0 FIxED-POINT OVERFLOW BOUNDARY 
Dir RESULT >0, SET TO 2 CO FLOATING-POINT DIVIDE 


OP 1 NOT EVEN NUMBERED REGISTER 
Ltr OVERFLOW, SET TO 3 C OPERATION OP TAO} COE NUMBERED REGISTER 
GB UNCHANGED 


O 
C) 
O 
O 
O 
CO) 
0 
a 


NONE 





Function: 


This instruction is the same as BXH, except that the branch is made when the sum of the first operand (r,) 
and the third operand (r3) is less than or equal to the value being compared. 


Explicit Format: 





A OPERATION A OPERAND 


[symbol] 






Implicit Format: 





A OPERATION A OPERAND 


[symbol] 
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& Cc 


Possible Program Exceptions 


BB ADDRESSING fi PROTECTION 

(J DATA UNVALID SIGN/O1GIT)| [] SIGNIFICANCE 

(0 DECIMAL DIVIDE Wl SPECIFICATION: 

CJ DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

OJ execute OP 1 NOT ON HALF-WORD BOUNDARY 
CO EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
C1) EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
OC FIxED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

0 FIXED-POINT OVERFLOW BOUNDARY 

C] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
C operation OP 1 NOT ODD NUMBERED REGISTER 

NONE 


























OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


HEX. (yes) 
Condition Codes 


@ ifr, = OPERAND 2, SET TOO 





















@ ifr, <OPERAND 2,SET TO1 
Ml IF r, >OPERAND 2, SET TO 2 
(C1F OVERFLOW, SET TO3 

CI UNCHANGED 







O00 Ow8O000 





Function: 


Causes the contents of operand 1 (r,) to be algebraically compared with the contents of operand 2, a full 
word in main storage. 


@ Explicit Format: 


LABEL 







A OPERATION A OPERAND 


[symbol] 


Implicit Format: 





A OPERATION A 


OPERAND 


Operational Considerations: 
s The contents of both operands remain unchanged. 


. Operand 2 must be on a full-word boundary. 
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CD 


Floating Point 


Possible Program Exceptions 


@ ADDRESSING @ PROTECTION 

(0 DATA (INVALID SIGN/DIGIT)| [) SIGNIFICANCE 

( DECIMAL DIVIDE MB SPECIFICATION: 

CO DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
C EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(C0 exPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(0 FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


C] FIXED-POINT OVERFLOW BOUNDARY 
0] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


C0 oPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 











OBJECT 
OPCODE FORMAT | INST. 
















TYPE LGTH. 


Condition Codes 


BB iF op1=0P2, SET TOO 
iF op1<or2, SET TO1 
Bic opi>op2, SET TO 2 
CIF OVERFLOW, SET TO3 
(J UNCHANGED 


















OOO sooo8 


Function: 
Causes the contents of a double word in the register specified by operand 1 (r,) to be algebraically 
compared with the contents of a double word in storage specified by operand 2. The condition code is set 


by this instruction. 


Explicit Format: 








LABEL A OPERATION A OPERAND 


[symbol] 





vr, dd, (x, ib, ) 


Implicit Format: 





LABEL A OPERATION A OPERAND 





[symbol] 


Operational Considerations: 


. Comparison is accomplished by the rules for normalized floating-point subtraction. The operands 
are equal when the intermediate sum, including the guard digit is zero. 


a Operands with zero fractions compare as equal even when their signs or exponents are different. 
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r ) CDR 
Floating Point 


Possible Program Exceptions 


OBJECT 


ADDRESSING (0 PROTECTION 
OPCODE FORMAT | INST. 0 


(1 DATA (INVALID SIGN/OIGIT) | [] SIGNIFICANCE 
CO peciman Divipe WE SPECIFICATION: 
CD DECIMAL OVERFLOW 
C] execute 


TYPE LGTH. 
(BYTES) 


Condition Codes 


Wir op1=op2,set TOO 
Mire op1<op2,set to1 
Bie op1>o0r2, set To 2 
OIF OVERFLOW, SET TO3 
(J UNCHANGED 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 





02 EXPONENT OVERFLOW 
C EXPONENT UNDERFLOW 
C) FIXED-POINT DIVIDE 

C) FIXED-POINT OVERFLOW 
CF FLOATING-POINT DIVIDE 
(I OPERATION 






OOO Oooo8 





Function: 
Causes the contents of a double word in the register specified by operand 1 (r,) to be algebraically 


compared with the contents of a double word in the register specified by operand 2 (r.). The condition code 
is set by this instruction. 


& Explicit and implicit Format: 


A OPERATION A OPERAND 





Operational Considerations: 


s Comparison is accomplished by the rules for normalized floating-point subtraction. The operands 
are equal when the intermediate sum, including the guard digit, is zero. 


a Operands with zero fractions compare as equal even when their signs or exponents are different. 
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CE 


Floating Point 





Possible Program Exceptions 


MB ADDRESSING @ PROTECTION 

(1 DATA (INVALID SIGN/OIGIT) | [1] SIGNIFICANCE 

CO DECIMAL Divide @ SPECIFICATION: 

CO DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
0 EXECUTE OP 1 NOT ON HALF-WORD BOUNDARY 


OBJECT 
OPCODE FORMAT | INST. 


TYPE LGTH. 
(BYTES) 


Condition Codes 


WM iFf op1= oPp2, SET TOO 
@ iF opi1<or2, SET T01 
Wir op1>op2, set To 2 
OIF OVERFLOW, SET TO 3 
(CI UNCHANGED 





(] EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(CO EXPONENT UNOERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C) FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


OD FIxX€0-POINT OVERFLOW BOUNDARY 
CO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


CD OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 








Function: 


Causes the contents of a full word in the register specified by operand 1 (r,) to be algebraically compared 
with the contents of a full word in storage specified by operand 2. The condition code is set by this 
instruction. 


Explicit Format: 










A OPERATION A OPERAND 


rd, (x,,b,) 


Implicit Format: 











LABEL A OPERATION A OPERAND 


[symbol] ry 82 (x,) 





Operational Considerations: 


a Comparison is accomplished by the rules for normalized floating-point subtraction. The operands 
are equal when the intermediate sum, including the guard digit, is zero. 


s Operands with zero fractions compare as equal even when their signs or exponents are different. 
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OBJECT 


OPCODE INST. 
LGTH. 


Condition Codes 


i iF op1 = oP2, SET TOO 
@ iF op1 <op2, SET TO1 












( ADDRESSING 

(DATA (INVALID SIGN/DIGIT) 
(J DECIMAL D!vIDE 

0 vecimat OVERFLOW 

OO execute 

CO EXPONENT OVERFLOW 

C0 exponent UNDERFLOW 

O FIXED-POINT DIVIDE 

0 FIXED-POINT OVERFLOW 












FORMAT 
TYPE 












Possible Program Exceptions 


( PROTECTION 
(1 SIGNIFICANCE 
Wi SPECIFICATION: 
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CER 


Floating Point 










NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 












oP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 







C FLOATING-POINT DIVIDE 
(C0 OPERATION 


@ iF op1> op2, SET TO 2 
OCF OVERFLOW, SET TO 3 
(] UNCHANGED 


OOO OOOOsS 


Zz 
fe) 
z 
m 


Function: 


Causes the full-word contents of the register specified by operand 1 (r,) to be algebraically compared with 


the contents of a full word in the register specified by operand 2 (r.). The condition code is set by this 
instruction. 


Explicit and Implicit Format: 







A OPERATION A OPERAND 


[symbol] 


Operational Considerations: 


« Comparison is accomplished by the rules for normalized floating-point subtraction. The operands 
are equal when the intermediate sum, including the guard digit, is zero. 


s Operands with zero fractions compare as equal even when their signs or exponents are different. 


_ 
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CH 


OBJECT 


ADORESSING @ PROTECTION 
OPCODE FORMAT | INST. i 


(J DATA (INVALID SIGN/DIGIT) | (1) SIGNIFICANCE 

C1 DECIMAL DiviDE MM SPECIFICATION: 

(CJ DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
OO execute OP 1 NOT ON HALF-WORD BOUNDARY 


TYPE LGTH. 
(BYTES) 


Condition Codes 


@ lf r, = OPERAND 2, SET TOO 
Bifr, <OPERAND 2, SET TO1 
MIF r, >OPERAND 2, SET TO 2 
CIF OVERFLOW, SET TO3 

CI UNCHANGED 





CO] EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(2 EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
0 FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0 FIXED-POINT OVERFLOW BOUNDARY 
CO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(J OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 






Function: 


Causes the contents of operand 1 (r,) to be algebraically compared with the contents of operand 2 (a half 
word in main storage), after operand 2 is expanded, by propagating the sign bit to fill a full word. 


Explicit Format: 


LABEL A OPERATION A OPERAND 


[symbol] r, di, (x, ,b,) 





Implicit Format: 





A OPERATION A 





OPERAND 


Operational Considerations: 
a The contents of both operands remain unchanged. 


a Operand 2 must be on a half-word boundary. 
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Possible Program Exceptions 


EB ADDRESSING § PROTECTION 





a 
























Poe (J DATA (INVALIO SIGN/DIGIT) | () SIGNIFICANCE 
(Bytes) || OJ DECIMAL DIVIDE WR SPECIFICATION: 






TYPE 
Panel sae 
: Condition Codes 


Bir r, = OPERAND 2, SET TOO 
®ir 1, < OPERAND 2, SET TO1 
@ir 1, > OPERAND 2, SET TO 2 
CJtF OVERFLOW, SET TO3 

() UNCHANGED 


C] Decimat OVERFLOW 

CJ execute 

0 EXPONENT OVERFLOW 
OD ExroNeNT UNDERFLOW 
OC F1x€D-POINT DIVIDE 

CO Fix€D-POINT OVERFLOW 
© FLOATING-POINT DIVIDE 
O OPERATION 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


‘OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT O00 NUMBERED REGISTER 
NONE 















O00 Om000 





Function: 


Causes the contents of a full word in storage specified by operand 2 to be compared with the contents of 
the register specified by operand 1 (r,). The condition code is set according to the comparison result. 


Explicit Format: 







A OPERATION A OPERANO 


[symbol] 


Implicit Format: : 





A OPERATION A OPERAND 


Operationa! Considerations: 
a Operands are considered unsigned binary numbers and all bit combinations are valid. 
s The contents of both operands remain unchanged. 


. Operand 2 must be ona full-word boundary. 
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CLC 


(pytes) || OECIMAL DIVIDE | C) sPeciFICATION: 
(© DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
OC execute ; OP 1 NOT ON HALF-WORD BOUNDARY 


OPCODE FORMAT —___ gf ADORESSING B PROTECTION 
TYPE LGTH. o DATA (INVALID SIGN/DIGIT} O SIGNIFICANCE 


C0 ExPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
Condition Codes OC exPoNneNT UNOERFLOW OP 2 NOT ON FULL-WORDO BOUNDARY 


B IF OP1 = OP2, SET TOO O FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 
Mie 0P1 < 0P2, SET TO1 0 Fixep-PoInT OVERFLOW BOUNDARY 
BR IF OP1 > OP2, SET TO 2 QO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(JF OVERFLOW, SET TO 3 ( OPERATION OP 1 NOT OOD NUMBERED REGISTER 
OCU UNCHANGED NONE 





Function: 
Causes the contents of one area in main storage specified by operand 1 to be compared with an equal 
length area in main storage specified by operand 2. The condition code is set according to the comparison 
result. 


Explicit, Format: 















LABEL A OPERATION A OPERANOD 


[symbol] 









d, (1,b, ),d, (b,) 





Implicit Format: 





OPERAND 





Operational Considerations: 
s The | specification of operand 1 specifies the length of both operands. 
s Operands are considered unsigned binary numbers and all bit combinations are valid. 
s The contents of both operands remain unchanged. 
a The instruction is processed from left to right, byte by byte. 


s If the number of bytes to be compared is not explicitly shown in operand 1, then the number will be 
equal to the length attribute of operand 1. 
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CLCL 









Possible Program Exceptions 


HB ADORESSING MM PROTECTION 





ee ee 





























ania C0 PATA (INVALID SIGN/DIGIT)| [] SIGNIFICANCE 
(pytes) || (J Decimat oivioe Wi SPECIFICATION: 






OPCODE FORMAT 
TYPE 
Condition Codes 


Bir op1=0Pp2,seT TOO 
@ it op 1<0p 2,seT To 1 
BB if oP 1>0P 2, SET To 2 
OJ iF OVERFLOW, SET TO 3 
OCI UNCHANGED 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 2 NOT EVEN NUMBERED REGISTER 


O pecimat OvERFLOW 

0 execute 

C0 EXPONENT OVERFLOW 
(C0 ExPONENT UNDERFLOW 
0 FIXED-POINT DIVIDE 

0 FIxED-POINT OVERFLOW 
(J FLOATING-POINT DIVIDE 
( OPERATION 

















000 o0000 


2 
o 
2 
m 





Function: 


Causes the contents of one area in main storage, specified by operand 1, to be compared with another area 
in main storage specified by operand 2. The condition code is set according to the comparison result. The 
two main storage areas need not be equal in length; if not, operand 2 specifies an immediate padding byte, 
which is added to the shorter main storage area. 


Explicit and Implicit Formats: 





A OPERATION A OPERAND 


Operational Considerations: 

a Operand 1 must specify the even-numbered register of an even-odd register pair in which the even- 
numbered register specifies the operand 1 address and the odd-numbered register the operand 1 
length. 

s Operand 2 must specify the even-numbered register of an even-odd register pair in which the even- 
numbered register specifies the operand 2 address and the odd-numbered register the operand 2 
length and the padding byte. 


a Operands are considered unsigned binary numbers and all bit combinations are valid. 


s The instruction compares main storage left to right, byte by byte. 
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Possible Program Exceptions 


ADDRESSING @ PROTECTION 














OBJECT 





































OPCODE 
| orcove | ad iat poate (J DATA (INVALID SIGN/DIGIT) | [) SIGNIFICANCE 
| MNEM. |HEX. | (Bytes) || CD DECIMAL DIVIDE 0) SPECIFICATION: 
CJ pecimat OvEeRFLOW Cl NOTA FLOATING-POINT REGISTER 
| cur | 95] st | 4 |i gexecure COP 1 NOT ON HALF-WORD BOUNDARY 
(CO ExPoNeNT OVERFLOW O oP 2. NOT ON HALF-WORD BOUNDARY a 
Condition Codes OC ExPoNENT UNDERFLOW Ol oP 2 NOT ON FULL-WORD BOUNDARY 
MICOERLND TD aero CO FIxE0-POINT DIVIDE O oP 2 NOT ON DOUBLE-WORD 
Mir oPERANO1<i-, SET TO1 CO Fixe0-POINT OVERFLOW BOUNDARY 
2 OC) oP 1 NOT EVEN NUMBERED REGISTER 
MIF OPERAND 1 > 15, SET TO 2 C FLOATING-POINT DIVIDE a 
O!F OveERFLOW, SET TO 3 OC operation OP 1 NOT OOD NUMBERED REGISTER 
OC uNcHANGED OC none 





Function: 


Causes the contents of one byte in main storage specified by operand 1 to be compared with the one byte 
of immediate data specified in operand 2. The condition code is set according to the comparison result. 


Explicit Format: 









A OPERATION A 





LABEL 


[symbol] 






Implicit Format: 





LABEL AOPERATION A 





Operational Considerations: 
e Operands are considered unsigned binary numbers and all bit combinations are valid. 
a Operands are one byte in length. 


s The contents of operand 1 remain unchanged. 
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Possible Program Exceptions 


fi ADDRESSING OC SIGNIFICANCE 











OBJECT 































OPCODE | FORMAT | INST. (1 DATA (INVALID SIGN/OIGIT)| gy speciFICATION: 
TYPE | LGTH. : 
(aytes) || J O&CIMaL Diviog NOT A FLOATING-POINT REGISTER 


CJ DECIMAL OVERFLOW 

OC execute 

(0 EXPONENT OVERFLOW 
(C) exPONENT UNDERFLOW 
C] FIXED-POINT DIVIDE 

CO Fixe€p-PoINt OVERFLOW 
0 FLOATING-POINT DIVIDE 
(] OPERATION 
@ PROTECTION 


OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON DOUBLE-WORD 
BOUNDARY ‘ 

OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 


LOW-ORDER BIT OF OP1 DISPLACE- 
MENT MUST BE ZERO 


Fane pe 
fous fer] sm | § 


@ iF op 2=0P3,SET TOO 
Wl iF op 2<0P 3,SETTO1 
Wi iF oP 2>0P 3, SET TO 2 
(IF OVERFLOW, SET TO 3 
(CJ UNCHANGED 
















@OO o0000 







Function: 


Causes a byte in main storage addressed by operand 1 to be compared with operand 2, a byte of immediate 
data. The condition code is set according to the result. A mask specified in operand 3 uses the condition 
code to determine whether program control passes to the next sequential instruction or to another location 
specified in operand 4 as an offset from the next sequential instruction. 


Explicit Format: 






LABEL A OPERATION A 


OPERAND 





[symbol] 





d, (b, ).i.,.m3 .d, 


Implicit Format: 






AOPERATION A OPERAND 






[symbol] s,.i2.m,,d, 
Operational Considerations: 


tt] The offset field, which must be an even number, is 12 bits long and can range from —2048 decimal 
bytes to +2046 decimal bytes. 


s The user can code the offset as an absolute or relocatable expression. 


s The user must specify both the mask and the immediate byte as self-defining terms. 
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Possible Program Exceptions 


fy ACORESSING Mi PROTECTION 

(J DATA (INVALID SIGN/DIGIT) | [J SIGNIFICANCE, 

(J DECIMAL DIVIDE 0D SPECIFICATION: 

C) Decimat OVERFLOW NOT A FLOATING-POINT REGISTER 

OC execute OP 1 NOT ON HALF-WORD BOUNDARY 
(EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(0 &xPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
0 FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


(C] FIXED-POINT OVERFLOW BOUNDARY 
CO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


CO operation OP 1 NOT OOD NUMBERED REGISTER 
NONE 












OBJECT 
OPCODE FORMAT | INST. 


















LGTH. 
(BYTES) 


@ ir op 1 =o0P2,seT TOO 
9B ir op 1<o0Pp 2,seTTO1 
Wir op 1>0P 2, seT TO2 
CJ IF OVERFLOW, SET TO 3 
CJ UNCHANGED 





























O00 o0000 







Function: 


Causes some or all of the operand 1 register to be compared with contiguous data in main storage starting 
at the operand 2 address. A mask specified by operand 3 determines how much of the operand 1 register 
takes part in the comparison. The condition code is set according to the result. 





Explicit Format: 





LABEL A OPERATION A OPERAND 


[symbol] 













r, md. (b,) 


Implicit Format: 








LABEL A OPERATION A OPERAND 





Operational Considerations: 


= _ The operand 3 mask determines which bits in the operand 1 register take part in the comparison, as 
follows: 


— An 8 produces the mask 1000,.¢, causing bits O—7 to be compared. 
— A4 produces the mask 0100;¢, causing bits 8—15 to be compared. 


— A 2 produces the mask 0010;., causing bits 16—23 to be compared. 





— Atl produces the mask 0001,.¢, causing bits 24—31 to be compared. 
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a Each comparison treats its data as unsigned binary data. 


i] Comparison proceeds left to right, byte by byte. 


= ~~ The operand 3 mask must be a self-defining term ranging from 0 to 15. 
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Possible Program Exceptions 


(J ADoREssiNG [] PROTECTION 

(J DATA INVALID SIGN/OIG!T) | (] SIGNIFICANCE 

(J DEcIMAt Divide CJ sPeciFicaTion: 

C1 DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
OC execute OP 1 NOT ON HALF-WORD BOUNDARY 
(CD EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(0 ExPONENT UNOERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C) FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


CJ F1xEDp-POINT OVERFLOW BOUNDARY 
0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


C) OPERATION OP 1 NOT OOD NUMBERED REGISTER 
NONE 



















OBJECT 
INST. 
LGTH. 
(BYTES) 


@irr ='5,SET TOO 
ier, <r,,serto1 

1 ‘2 
Gir "4 >r5, SET TO2 
Clif OVERFLOW, SET TO 3 
(CJ UNCHANGED 









OPcooE FORMAT 










































goo o0000 


Function: 


Causes the contents of the operand 1 (r,) register to be compared with the contents of the operand 2 (r2) 
register. The condition code is set according to the comparison result. 


Explicit and Implicit Format: 





AOPERATION A 


CLR 





[symbol] rye 





Operationa! Considerations: 
s Operands are considered unsigned binary numbers and ail bit combinations are valid. 


a The contents of both operands remain unchanged. 
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General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


Possible Program Exceptions 


BB ADDRESSING @ PROTECTION 

(1 DATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 

(CJ DECIMAL DiviDE @ SPECIFICATION: 

OJ DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
C) execute OP 1 NOT ON HALF-WORD BOUNDARY 
(0 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
OC] EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(] FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


CD F1ixED-POINT OVERFLOW BOUNDARY 
oO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


BB OOPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 


















(BYTES) 


Condition Codes 


@Msettoo 





Msertoi 
(C) set TO2 
(Qsetto3 
CU UNCHANGED 











OOO goOooo0 





Function: 
Allows a pending |/O interrupt on a channel interruption queue to be dequeued. 


Explicit Format: 







A OPERATION A OPERAND 


[symbol] 


Implicit Format: 








A OPERATION A OPERAND 


[symbol] 
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General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


Possible Program Exceptions 


Mi ADDRESSING W PROTECTION 

(1 DATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 

(7 DECIMAL DiviDE @ SPECIFICATION: 

OJ DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
OO execute OP 1 NOT ON HALF-WORD BOUNDARY 
( EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(C) ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
0 F1XED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


OC FIXED-POINT OVERFLOW BOUNDARY 
CJ FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


HE OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 
























MNEM. (BYTES) 


Condition Codes 


M set Too 













Wsetto1 
Msetto2 
MsetTTo3 
(] UNCHANGED 







OOO OOO0O0 








Function: 
Dequeues one or more directives from the device directive queue. 


Explicit Format: 







A OPERATION A 


OPERAND 





[symbol] 


Implicit Format: 





A OPERATION A OPERAND 
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General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


Possibie Program Exceptions 


§ ADORESSING MB PROTECTION 

HB DATA HINVALIO SIGN/OIGIT) | [] SIGNIFICANCE 

(J DECIMAL OIVIDE C) SPECIFICATION: 

CJ DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
im EXECUTE OP 1 NOT ON HALF-WORD BOUNDARY 
() EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
oO EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(J FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


O FIX€D-POINT OVERFLOW BOUNDARY 
CO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


[] OPERATION OP 1 NOT O00 NUMBERED REGISTER 
NONE 






























| MNem | HEX. (BYTES) 


Condition Codes 


@ iF ori = op2, SET TOO 
BB iF op1 <0p2, SET TO1 
WM iF op1>o0p2, SET TO2 
Clif OVERFLOW, SET TO 3 
DUNCHANGED 










O00 OO000 


Function: 


Compares the contents of two storage areas to see whether they are algebraically equal, operand 1 is 
higher, or operand 1 is lower. The condition code is set to reflect the results of this compare. A branch 
instruction is usually used after the compare instruction. 


@ Explicit Format: 


LABEL QOPERATIONA OPERAND 


d, (1, .b,).d, (1, .b,) 


_[symbol] 2il,. 





Implicit Format: 





AOPERATION A OPERAND 


s, (1, ).89(I,) 


Operational Considerations: 
s All signs and digits are checked for validity, and comparison proceeds from right to left. 
a If the operand fields are unequal in length, the shorter field is extended with zero digits. 
« Operands with zero values and unlike signs compare as equal. 
s All valid codes representing the same sign are considered equal. 
a Operand 1 and operand 2 may overlap if their least significant bytes coincide. 


® a The contents of both operands remain unchanged. 
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CR 


OBJECT || Fy ADDRESSING C) protection 


opcooe 
Reeee. haere CD OaTA UNVALIO SIGN/OIGIT)| () SIGNIFICANCE 


(Bytes) |{ CO OECIMAL olvIDE CO speciricarTion: 
C2 DecIMAL OVERFLOW 
CO execute 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD SOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED AEGISTER 


OC EXPONENT OVERFLOW 
Condition Codes CJ ExPONENT UNCERFLOW 
ir aerios C) FIXED-POINT OIVIDE 
ez C1 FIxE0-PoINT OVERFLOW 
Bier, <15,s€T T01 
B ifr, >r5,SETTO2 CO FLOATING-POINT DIVIDE 


C1 iF OVERFLOW, SET TO3 (CD opeRaTION 
C] uNCHANGED 


gOO onooo0 


2 
°o 
2 
mn 





Function: 


Causes the contents of operand 1 (r,) to be algebraically compared to operand 2 (ra). 


Explicit and Implicit Format: 





Operational Consideration: 


a The contents of both registers remain unchanged. 
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Possible Program Exceptions 


ADDRESSING @ PROTECTION 

(J DATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 

(J DECIMAL DIVIDE @ SPECIFICATION: 

OC DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

0 execute OP 1 NOT ON HALF-WORD BOUNDARY 
CF EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
L] EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C0 FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0 FIXED-POINT OVERFLOW BOUNDARY 
C] FLOATING POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(C0 OPERATION OP 3 NOT EVEN NUMBERED REGISTER 
NONE 


OBJECT 
OPCODE FORMAT | INST. 


TYPE LGTH. 
(BYTES) 


Condition Codes 


BM if op 1=0P2,SeETTOO 
Wir op1<op2,setto1 
BB if op 1>0P 2,SET TO 2 
CI IF OVERFLOW, SET TO 3 
(J UNCHANGED 









Function: 


Causes some or all of a full word in main storage addressed by operand 2 to be logically compared with 
some or all of the odd-numbered register contained in the even-odd register pair specified by operand 1, 
according to a mask contained in the operand 1 even register. The condition code is set according to the 
result. Then, if the two operands are equal, the instruction replaces some or all of the operand 2 field with 
data taken from the odd-numbered register contained in the even-odd register pair specified by operand 3. 
The even-numbered operand 3 register contains a mask that controls data replacement. 


Explicit Format: 


LABEL A OPERATION A OPERAND 





Implicit Format: 






A OPERATION A OPERAND 


[symbol] 


Operational Considerations: 
s Within the operand 1 and operand 3 masks, a 1 bit causes its corresponding bit in the odd-numbered 
register to take part in the current operation, whether comparison or data replacement. A zero bit 
causes its corresponding bit to be ignored. 


7 Both r,; and r3; must be specified as even registers. 


a Operand 2 must reside on a full-word boundary. 
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General 


OBJECT 
INST. 
LGTH. 
(BYTES) 


Condition Codes 


CliF RESULT = 0, SET TOO 
Coif RESULT <0, SET TO1 
Oltr RESULT >0, SET TO 2 
CJ!F OVERFLOW, SET TO3 
BB UNCHANGED 


Possible Program Exceptions 





M ADDRESSING WM PROTECTION 

BB DATA (INVALID SIGN/DIGIT)} [] SIGNIFICANCE 
(J DECIMAL Divide WB SPECIFICATION: 
CJ DECIMAL OVERFLOW 
(execute 










OPCODE FORMAT 
TYPE 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


(1 EXPONENT OVERFLOW 
(C) ExPONENT UNDERFLOW 
@@ FIX€D-POINT DIVIDE 

OD FIXED-POINT OVERFLOW 
C0 FLOATING-POINT DIVIDE 
(J OPERATION 


O00 #8Oo0O00 





Function: 


Converts the packed decimal number in operand 2, a double word in main storage, to a fixed-point signed 
binary number, which is placed in operand 1 (r,). 


Explicit Format: 





LABEL A OPERATION A OPERAND 


[symbol] r, d, (x, ,b,) 





Implicit Format: 







A OPERATION A OPERAND 


[symbol] 


Operational Considerations: 


: Operand 2 is a 15-digit packed signed decimal number in a double word on a double-word boundary 
in main storage. 


. Operand 2 is checked for valid digits and sign code before conversion to a fixed-point, 32-bit signed 
binary number. 
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s The maximum number that can be converted and still contained in a 32-bit register is 2,147,483,647 
(23'—1). The minimum number is —2,147,483,648 (—23'). For decimal numbers exceeding this 
range, the 32 least significant bits are stored in the first operand location and a fixed-point divide 
exception is generated. ; 

t If operand 2 is negative, the result will be in twos complement notation. 


L The contents of operand 2 remain unchanged. 
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CvD 







Possible Program Exceptions 



























ee B ADORESSING WB PROTECTION 
OPCODE | FORMAT | INST. 2 
TYPE LGTH. (J DATA UNVALID SIGN/DIGIT) | (] SIGNIFICANCE 
(eyTes) {} 0) OECIMAL DlvIDE @ SPECIFICATION: 





NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNOARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 
NONE 


CO pecimar OVERFLOW 

0 execute 

O ExPONENT OVERFLOW 
CO ExPONENT UNDERFLOW 
O FIXED-POINT O!VIDE 

O FIXED-POINT OVERFLOW 
CO FLOATING-POINT DIVIDE 
0 OPERATION 






Condition Codes 


Clif RESULT = 0,SseTt TOO 
Oie Resuct <o, set To 
Clif RESULT >0O, SET TO 2 
OIF OVERFLOW, SET TO 3 
BBEUNCHANGED 




















O00 @o000 







Function: 


Converts the fixed-point signed binary number in operand 1 (r,) to a packed decimal number, which is 
placed in operand 2, a double word in main storage. 


Explicit Format: 












LABEL A OPERATION A 


[symbol] 


OPERAND . 








ry 6, (x2 ,b,) 


Implicit Format: 








LABEL A OPERATION A OPERAND 


Operational Considerations: 
s Operand 1 is a fixed-point, 32-bit signed binary number in a register. 


s Operand 2 is a 15-digit packed signed decimal number in a double-word main storage location on a 
double-word boundary. 


a The contents of operand 1 remain unchanged. 
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OBJECT 
OPCODE | FORMAT 
Panem [rex] 


Cir RESULT = 0, SET TOO 
Cie Resuct <o, ser to1 
OlF RESULT >0, SET TO 2 
CIF OVERFLOW, SET TO 3 
BB UNCHANGED 


























@ ADDRESSING 






an (J DATA (INVALID SIGN/DIGIT) 
(ayTes) || DJ OECIMAL DivIDE 






CJ DECIMAL OVERFLOW 

CJ execute ; 

(J EXPONENT OVERFLOW 
0) ExPONENT UNDERFLOW 
Wi F1x€D-POINT OIVIDE 

0 Ftx€D-POINT OVERFLOW 
CJ FLOATING-POINT DIVIDE 
© OPERATION 























QOOg oOm000 





Function: 


Possible Program Exceptions 


PROTECTION 
C) SIGNIFICANCE 
WB SPECIFICATION: 


NONE 


2-49 


a ee a 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 


Causes the value in the even-odd pair of registers specified by operand 1 (r,) to be divided by the full-word 
operand 2 (the divisor). The quotient and remainder are placed in the operand 1 registers. 


Explicit Format: 







LABEL AOPERATION A 


[symbol] 


Implicit Format: 








A OPERATION A 


Operational Considerations: 


OPERAND 


OPERAND 


s Operand 1 is treated as a 64-bit fixed-point signed binary integer and occupies an even-odd register 


pair. 


The operand 1 field of the instruction must specify an even-numbered register. 


The 32-bit 


remainder and 32-bit quotient replace the dividend in the even-numbered and odd-numbered 


register, respectively. 


a Operand 2 is treated as a 32-bit fixed-point signed binary integer. The contents of operand 2 remain 


unchanged after execution. 


s The sign of the quotient is determined algebraically, and the remainder assumes the sign of the 


dividend. A zero quotient or zero remainder is always positive. 


r When the quotient exceeds 32 bits or the divisor is equal to zero, a fixed-point divide exception 
occurs, no division takes place, and the dividend remains unchanged. 
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DD 


Floating Point 















Generali. 





Possible Program Exceptions 

























OPCODE M rea CT || @ AooREssING @ PROTECTION 
noes ora (0 DATA (INVALID SIGN/OIGIT)} (] SIGNIFICANCE 
| MNEM. [HEX.| (syTes) || C) OECIMAL DIVIDE @ SPECIFICATION: 









NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 
OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


OC DECIMAL OVERFLOW 

O execute 

WB EXPONENT OVERFLOW 
Ml EXPONENT UNDERFLOW 
0 FIXED-POINT DIVIDE 

0) FixE0-POINT OVERFLOW 
@ FLOATING-POINT DIVIDE 
OC OPERATION 





| oo je] ax | +s _| 


OOF RESULT = 0, SET TOO 
Cie nesut <o, set To 1 
OF RESULT >0O, SET TO 2 
CF oVERFLOW, SET TO 3 
HB UNCHANGED 






















O00 80008 


Function: 


Causes the double-word contents of the operand 1 (r,) register to be divided by the contents of the double 
word in storage specified by operand 2. The normalized quotient is placed in the register specified by 
operand 1 (r,). Any remainder is not preserved. 





Explicit Format: 










A OPERATION A 





LABEL 


[symbol] 






Implicit Format: 





A OPERATION A OPERAND 






P4Sq (x2) 
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x Floating Point 







Possible Program Exceptions 





















OPCODE ss (J AODRESSING (CO protection 
a carl 0 DATA UNVALIO SIGN/O1GIT) | [(] SIGNIFICANCE 
(gytes) |} O OECIMAL DIVIDE MI SPECIFICATION: 















OC DEeciMat ovERFLOW 

0 execute 

EXPONENT OVERFLOW 
MB EXPONENT UNDERFLOW 
C FIX€D-POINT DIVIDE 

0 FIxXED-POINT OVERFLOW 
MB FLOATING-POINT DIVIDE 
(2 OPERATION 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORO BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOO NUMBERED REGISTER 
NONE 


Condition Codes 


Oe RESULT = 0,SET TOO 
Cie Result <0, set To1 
Qtr RESULT >0, SET TO2 
CIF OVERFLOW, SET TO 3 
GEUNCHANGED 










O00 OOOOM 





Function: 


Causes the double-word contents of the operand 1 (r,) register to be divided by the double-word contents of 


the operand 2 (r,) register. The normalized quotient is placed in the operand 1 (r,) register. Any remainder 
is not preserved. 


@ Explicit and Implicit Format: 










Aopenation A OPERAND 


[symbol] 
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DE 


Floating Point 





































arésor ota  ADORESSING MI PROTECTION 
pease eels (J OATA (INVALID SIGN/OIGIT)| [J SIGNIFICANCE 
| mvem. [HEX. | (BYTES) |} (J OECIMAL DIVIDE Wi SPECIFICATION: 













0 Decimar OVERFLOW 

0 execute 

@ EXPONENT OVERFLOW 
W@ ExPONENT UNDERFLOW 
C FIX€D-POINT DIVIDE 

CO) FIxXED-POINT OVERFLOW 
WB FLOATING-POINT DIVIDE 
(0 OPERATION 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 
NONE 





| oe {m|{ rx | «| 


Clif RESULT = 0,SET TOO 
Oe Resutt <o, set to1 
Cif RESULT > 0, SET TO2 
CF OVERFLOW, SET TO 3 
BB UNCHANGED 



















O00 owo0os 


Function: 
Causes the full-word contents of the operand 1 (r,) register to be divided by the full-word contents of a full 
word in storage specified by operand 2. The normalized quotient is placed in a full word in the operand 1 
(r,) register. Any remainder is not preserved. 


Explicit Format: 





LABEL AOPERATION A 







[symbol] 


Implicit Format: 


LABEL A OPERATION A OPERAND 
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eo DEQ 


Possible Program Exceptions 


Hi ADDRESSING C) PROTECTION 

(0 DATA INVALID SIGN/OIGIT) | [J SIGNIFICANCE 

(J DECIMAL DiviDE WI SPECIFICATION: 

OC pecimat OveRFLOW NOT A FLOATING-POINT REGISTER 

O execute OP 1 NOT ON FULL-WORD BOUNDARY 
CO] EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(1 eExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(O FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

(0) FixeD-POINT OVERFLOW BOUNDARY 

(C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
@ OPERATION OP 1 NOT ODD NUMBERED REGISTER 

NONE 












saa 
OPCODE FORMAT | INST. 
TYPE LGTH. 


(BYTES) 














Condition Codes 


@ set TOO 
WM ser to1 
WM set To2 
MM set To3 
(J UNCHANGED 

















OOO OOOO 







Function: 


Removes an element from a list whose list control block is addressed by operand 1. An 8-bit mask specified 
by operand 2 enables certain list processing options. The condition code is set according to the result. 


"Explicit Format: 









A OPERATION A OPERAND 





[symbol] 





implicit Format: . ; 





AOPERATION A OPERAND 


Operational Considerations: 
a Operand 1 must address a main storage location that lies on a full-word boundary. 
t Operand 2 sets bits 8—15 of the object instruction as follows: 


— Bits 8—9: set to 00, if the newly dequeued element is simply to be remaved; set to 01, if the 
element is to be added to the free element list. 


~— Bits 10—11: unused; must be set to 0. 
— Bit 12: set to 1 to enable the data movement option; otherwise set to O. 


@ — Bits 13—15: control the register load option. 
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DER : 


Floating Point 


“OBJECT |} 7 ADDRESSING (PROTECTION 


OPCORBE | FORMAT | INST. 
vee ‘carie (J DATA (INVALID SIGN/DIGIT)} [] SIGNIFICANCE 


(syTes) || (J DEcimat ovine HB SPECIFICATION: 
CO Decimat OveRFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 


W@ EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
Condition Codes 8B ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
Dismascles oserTO6 CO FIxXE0-POINT DIVIDE OP 2 NOT ON DOUSLE-WORD 
Cie aesuct <6 SET TO CO Ftx€0-POINT OVERFLOW BOUNDARY 
Ete RESULT >O, SET TO 2 MB FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
Cif OVERFLOW, SET TO 3 OC oreration OP 1 NOT O00 NUMBERED REGISTER 
G@ UNCHANGED NONE 





Function: 


Causes the full-word contents of the operand 1 (r4) register to be divided by the full-word contents of the 
operand 2 (r,) register. The normalized quotient is placed in a full word in the operand 1 (r,) register. Any 
remainder is not preserved. 





Explicit and Implicit Format: 


A OPERATION A 
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@ — | DP 










. Possible Program Exceptions 






eee I ADDRESSING @ PROTECTION 
OPCODE FORMAT | INST. Git)! C) SIGNIFICANCE 
=i pare. BB DATA (INVALID SIGN/DIGIT) A 
Punew [ex (Byres) || MM CECIMAL DIVIDE Wi SPECIFICATION: 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON OOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


OC DECIMAL OVERFLOW 
O execute 


Condition Codes 


OF RESULT =0,SET TOO 
Cif Resutt <o,serto1 
Cte RESULT >0, SET TO 2 
CIJIF OVERFLOW, SET TO 3 
BB UNCHANGED 


(C0 ExPONENT OVERFLOW 
0 ExPONENT UNDERFLOW 
O FIxX€0-POINT DIVIDE 

OC) FIx€D-POINT OVERFLOW 
(J FLOATING-POINT DIVIDE 
© orpeRaTION 


OOO OOO000 





Function: 


Causes the contents of operand 1 (the dividend) to be divided by the contents of operand 2 (the divisor). The 
quotient and remainder are placed in the operand 1 location. 


Explicit Format: 





A OPERATION A 






[symbol] d, (1, ,b, ),d, (1,,b,) 






Implicit Format: 





A OPERATION A OPERAND 





$,(1,),82 (15) 





Operational Considerations: 
s All signs and digits are checked for validity. 
t The quotient and remainder occupy the entire operand 1 field. The remainder is right-justified in the 
field, carries the sign of operand 1, and is equal in size to operand 2. The quotient, carrying the 


algebraically determined sign, is right-justified in the rest of the field. 


s The maximum dividend (operand 1) size is 31 digits and sign. The maximum quotient size is 29 digits 
and sign. The smallest remainder is one digit and sign. The maximum divisor is 15 digits. 
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a Operand 1 and operand 2 fields may overiap if their least significant bytes coincide. 


s if the number of quotient digits exceeds the size of the quotient field or if division by zero is 
attempted, a decimal divide exception results; the divisor and dividend remain unchanged in their 
storage locations. 


a A decimal divide exception occurs if the dividend does not have at least one leading zero. The 
condition for a decimai divide exception can be determined by aligning the leftmost digit of the divisor 
(operand 2) field with the leftmost less 1 digit of the dividend (operand 1) field and performing a 
subtraction. If, after alignment, the divisor is less than or equal to the dividend, a decimal divide 
exception is indicated. 


2: <A specification exception indicates the divisor exceeds 15 digits or operand 1 is not longer than 
operand 2. 
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Possible Program Exceptions 


(J ACDRESSING CO PROTECTION 

(] DATA (INVALID SIGN/OIGIT)| [7] SIGNIFICANCE 

(O DECIMAL DivIDE M@ SPECIFICATION: 

(J DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

0 execute OP 1 NOT ON HALF-WORD BOUNDARY 
CJ] EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(0 EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
WB FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

(CJ FIxED-POINT OVERFLOW BOUNDARY 

go FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


in| OPERATION OP 1 NOT OOD NUMBERED REGISTER 
NONE 

























: OBJECT 
OPCOOE FORMAT | INST. 
TYPE LGTH. 


| MNeM. |HEX, 


Clie ReEsuLT = 0, set TOO 


(BYTES) 























Ciie Resuct <0, SET To1 
Ole RESULT >O, SET TO 2 
CJ'F OVERFLOW, SET TO 3 
WB UNCHANGED 















OOgm OONf00 





Function: 


Causes the value in the even-odd registers specified by operand 1 (r,) to be divided by the value in the 
register (the divisor) specified by operand 2 (r.). The quotient and remainder are placed in the operand 1 
registers. . 


& Explicit and Implicit Format: 









A OPERATION A OPERAND 


Operational Considerations: 


s Operand 1 is treated as a 64-bit fixed-point signed binary integer and occupies an even-odd register 
pair. The operand 1 field of the instruction must specify an even-numbered register. The 32-bit 
remainder and 32-bit quotient replace the dividend in the even-numbered and odd-numbered 
register, respectively. 


a Operand 2 is treated as a 32-bit fixed-point signed binary integer. The contents of operand 2 remain 
unchanged after execution. 


s The sign of the quotient is determined algebraically and the remainder assumes the sign of the 
dividend. A zero quotient or zero remainder is always positive. 


s When the quotient exceeds 32 bits or the divisor is equal! to zero, a fixed-point divide exception 
occurs, no division takes place, and the dividend remains unchanged. 


s A specification exception occurs if r, specifies an odd-numbered register. 
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ED 








Possible Program Exceptions 


BJ ADDRESSING PROTECTION 



























eC. 







acy WB DATA (INVALID SIGN/OIGIT) | (] SIGNIFICANCE 
(Bytes) || D CECIMAL DIVIDE ( SPECIFICATION: 


TYPE 
pepe as 
Condition Codes 


®@ ser too 
@ set ro. 
@ set to2 
O) set to3 
SEE OPER. CONSIDERATIONS 





(J DECIMAL OVERFLOW 

CO] execute 

CJ EXPONENT OVERFLOW 
( ExPoNeNT UNDERFLOW 
OC Ftx€D-POINT OIVIDE 

0 FIxXED-POINT OVERFLOW 
C0 FLOATING-POINT DIVIDE 
(0 OPERATION 


NOT A FLOATING-POINT REGISTER 

oP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOO NUMBERED REGISTER 
NONE 































O00 00000 






Function: 


Causes the packed data specified by operand 2 to be unpacked and edited under the control of a mask 
(pattern) specified by operand 1. The result is placed in the main storage location specified by operand 1. 
This instruction can produce the following types of results: 


a Zero suppression 
Ex: 00173 — 173 


s Character protection 
Ex: 000453 — ***4.53 


s Punctuation 
Ex: 123400 — $1,234.00 


s Multipte field editing 
Ex: 12531468 — 12.534A14.68 


Explicit Format: 


LABEL A OPERATION A OPERANOD 


[symbol] d, (I,b,).dy(b,) 





Implicit Format: 


AOPERATION A OPERANO 
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Operational Considerations: 


For every digit in the source field, operand 2, there must be an equal number of digit select 
characters, significance start characters, or a combination of both in the pattern. 


The significance indicator, referred to as the S switch, indicates by its on or off state the significance 
or nonsignificance, respectively, of subsequent operand 2 digits or message characters. Significant 
operand 2 digits replace their corresponding digit select or significance start characters in the result. 
Significant message characters remain unchanged in the result. 


The S switch is turned off when the edit instruction starts and when a sign code of ‘’C” (+) is 
reached; and it is turned on when the first significant (nonzero) digit is reached. 


When the S switch is off, zeros to be transferred from operand 2 are suppressed and the fill character 
is inserted in the corresponding operand 1 position. When the S switch is on, any zero to be 
transferred from operand 2 is unpacked into the corresponding operand 1 position. At the beginning 
of execution, the S switch is off. 


Editing includes sign and punctuation control and the suppression and protection of leading zeros. It 
also facilitates programmed blanking for all zero fields. Several fields may be edited in one operation, 
and numeric information may be combined with text. ; 


The instruction proceeds from left to right. 

Operand 2 data must be in packed format and must contain valid numerics and sign codes. 

The original contents of operand 1 is the mask, the pattern which controls the edit process. 

Depending on the edit requirements, some or most of the bytes originally in operand 1 are replaced 

by data from operand 2. The mask is expressed in unpacked format and may consist of any 

combination of 8-bit characters. : 

As the mask is scanned from left to right, one of three things happens to each mask character: 

-~ AN operand 2 digit is expanded to a zoned character. The zoned character replaces the mask 
character. When the operand 2 digit is stored as the result, its code is expanded from packed to 
unpacked format by attaching a generated zone code. 

— The mask character is left unchanged. 

— A fill character is stored in the result. The fill character is taken from the first byte position of 


the mask. The choice of this character is not dependent upon the editing function initiated by 
this code. The editing function occurs after the code has been assigned as a fiil character. 





UP-8914 SPERRY UNIVAC OS/3 2-60 
ASSEMBLER 








ED 


Each mask character is replaced by a result character that depends on three conditions: 





1. the digit obtained from operand 2; 
2. the mask character; and 
3. the S switch status. 


When a digit select or significance start byte is found in the mask, the S switch and an operand 2 
digit are examined. This results in either the unpacked operand 2 digit or the fill character replacing 
the mask character. A valid decimal digit (if the mask byte is a significance start) or nonzero decimal 
digit (if the mask byte is a digit select) sets the S switch to on if the operand 2 byte does not contain a 
plus code in the four least significant bit positions. 


a. The fill character is the leftmost character of the edit mask (operand 1). Any valid hexadecimal value 
(B.2) may be used as a fill character. This character is retained for the editing which follows. This 
position does not receive a digit from the operand 2 data. 


s The digit select byte is a character in the operand 1 mask represented by EBCDIC code 20. If the 
digit select byte is encountered and the S switch is on, any digit, O through 9, is unpacked to 
replace the digit select byte. If the S switch is off, the operand 2 digit is examined and only nonzero @ 
digits are unpacked into operand 1. The fill character replaces the digit select byte if the examined 
digit is zero. The S switch is turned on when the first nonzero operand 2 digit is encountered; this 
allows succeeding zeros from operand 2 to be included in the result. 





a The significance start byte is represented in the edit mask by EBCDIC code 21. The significance start 
byte performs the same function as the digit select byte except the significance start byte turns the S 
switch on, regardless of the value of the current operand 2 digit. Once the S switch is on, it remains 
on for all succeeding digits; however, the current digit is not affected. The S switch may be turned 
off by a field separator byte or by a positive sign code within operand 2. 


a Any other symbol or data in the operand 1 edit mask, as represented by hexadecimal! codes, is 
retained unchanged if the S switch is on. If the S switch is off, this other data is replaced by the fill 
character. During this operation, the digit of operand 2 is neither accessed nor addressed-advanced. 


a The sign of operand 2, positive or negative, must be a value greater than binary 9 (1002,). Any 
hexadecimal value A through F is acceptable. The sign itself is not moved to operand 1; instead, a 
sign indicator, such as a minus sign or letters CR, is either deleted from or retained in operand 1, 
depending on the sign of operand 2. 


The sign of operand 2 also affects the S switch. A positive sign turns the S switch off, thus causing 
the following characters in operand 1 to be replaced by the fill character. A negative sign leaves the 
S switch unchanged. 
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s If the fill character is a blank, if no significance start byte appears in the mask, and if operand 2 is all 
zeros, the editing operation bianks the result field. 


a Overlapping operand 1 and operand 2 fields produces unpredictable results. 


s The length specification (I) in the object instruction specifies the length of the mask (operand 1). The 
length of the mask can be determined as: 


— one byte for the fill character; 
— one byte for each digit select byte, significance start byte, and field separator byte; and 
— one byte for each message character. 


Usuaily, operand 2 is shorter than operand 1 because a zone (a half byte) and a numeric (a full byte) 
are inserted in the result for each operand 2 digit. The total number of digit-select and significance 
start bytes in the mask must equal the number of operand 2 digits to be edited. 


a If operand 2 containing unpacked data is to be edited, it must first be packed by the PACK instruction. 
In packing an odd number of bytes, an odd number of digit positions and the sign are produced. In 
packing an even number of bytes, an odd number of digit positions and the sign are produced. The 
extra digit position in the latter case is zero and is the most significant position in operand 2. The 
extra position must be provided for in the mask by specifying an extra DSB or SSB. Space, asterisk, or 
other character fill occurs and may be dropped when transferring the edited operand to output. - 


s Multipie-field editing operations are indicated by the presence of one or more field separator bytes 
(EBCDIC code 22). The field separator byte identifies the individual fields in this operation and is 
always replaced in the mask with a fill character. The S switch is always off after the field separator 
byte is encountered. If field separators are not indicated by the mask, the entire operand 2 is 
considered one field. 


s The condition code, reflecting the status of the last source field edited, is set: 
— to zero when all of the operand 2 digits in the last field are zero; if the mask of the last field has 
no significance start or digit select bytes, the operand 2 digits are not examined and the 


condition code is set to zero; 


— to 1 when a nonzero operand 2 digit is detected and the S switch is set after the last mask digit 
iS examined; or 


— to 2 when a nonzero operand 2 digit is detected and the S switch is off after the last mask digit 
is examined. 


Code 3 is not used. 
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a The operation of the edit instruction is summarized in the following tabie. 





































Resulting Resulting 
Mask (Operand 1) | EBCDIC Data (Operand 2) 
Character Code Character (Operand 1) $ Switch 
Character Status 


byte 
a 


Fill 
character 






Significance 
start byte 


Message Any except Not examined Message 
character 20, 21, 22 character 
Not examined Fill 
character 
Not examined - Fill 
character 


*Sign detection (examined simultaneously with operand 2 digit) affects the S switch as follows: 















Field 
separator byte 


1. Aplus or minus sign detected as a most significant digit causes a data exception. 
2. Aplus sign detected as a least significant digit causes the S switch to be turned off. 
3. Aminus sign has no effect on the S switch. 


s If the number of bytes to be edited is not explicitly shown in operand 1, then the number will be equal 
to the length attribute of operand 1. 
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Possibie Program Exceptions 


ae ae 
INST. 
LGTH. 
(BYTES) 


@§ AODRESSING WE PROTECTION 
= DATA (INVALID SIGN/01G!T) | [] SIGNIFICANCE 
CO DECIMAL Divide C0 SPECIFICATION: 
CO pecimar oveRFLOW NOT A FLOATING-POINT REGISTER 
CO execute OP 1 NOT ON HALF-WORD BOUNDARY 


0 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
O EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


(CO FIxXED-POINT OVERFLOW "BOUNDARY 
CO] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


Cl oreration OP 1 NOT OOD NUMBERED REGISTER 
NONE 


Condition Codes 


Wit REsuLT = 0, SET TOO 
Mir resuct <0, set To1 
Mie RESULT >O, SET TO 2 
CF OVERFLOW, SET TO 3 
(J UNCHANGED 





Function: 


This instruction is identical to the edit (ED) instruction, except for the additional function of placing the 
address of the first significant result digit in register 1. This is done to permit the use of a floating $ 
character or other character in the result field. 


: é Explicit Format: 


LABEL AOPERATION A OPERAND 


[symbol] d,(I,b,).d,(b,) 





Implicit Format: 








A OPERATION A OPERAND 





LABEL 


Operational Considerations: 


a The edit and mark (EDMK) instruction is identical to the edt (ED) instruction, except that EDMK 
inserts the resulting address of the first significant character in the low-order 24 bits of general 
register 1. This insertion occurs whenever the result character is a zoned source digit and the 
significant switch is zero before examination of the digit. 


UP-8914 





EDMK 
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The edit and mark instruction facilitates the programming of floating currency-symbol insertion. The 
character address inserted in general register 1 is one more than the address where a floating 
currency sign would be inserted. The branch on count (BCTR) instruction, with zero in the R2 field, 
may be used to reduce the inserted address by 1. 


The character address is not stored when significance is forced. To ensure that general register 1 
contains a valid address when significance is forced, it is necessary to place into the register 
beforehand the address of the pattern character that immediately follows the significance starter. 


When a single instruction is used to edit several fields, the address of the first significant result 
character of each field is inserted into bit positions 8 through 31 of general register 1. Only the 
address of the first significant character of the last field is available after the instruction is completed. 


If the number of bytes to be edited is not explicitly shown in operand 1, then the number will be equal 
to the length attribute of operand 1. 











OPCODE | FORMAT 
TYPE 
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Possible Program Exceptions 


i ADDRESSING MI PROTECTION 











eseek.. eee 


















ian | (J DATA (INVALID SIGN/O1GIT) | [] SIGNIFICANCE | 
(gyTes) || CO) O€CimaL oIvIDE WB SPECIFICATION: 






CJ vecimac overRFLOW 

OJ execute 

(C ExPONENT OVERFLOW 
C] ExPONENT UNDERFLOW 
C0] FIxX€D-POINT DIVIDE 

| (] FIXED-POINT OVERFLOW 
CJ FLOATING-POINT DIVIDE 
OPERATION 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


as ae 


HM ser too 
WM set ro: 
Mi set To 2 
WM ser to3 
OC UNCHANGED 


















000 00000 





Function: 
Causes an 1/O request block to be enqueued on a device directive queue. 


Explicit Format: 





LABEL 
[symbol] - 


AOPERATION A OPERAND 


d, (i, ,b, ),d,(r,,b,) 








Implicit Format: 1 






AOPERATION A OPERAND 


s, (i, )s,(r,) 
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ENQ 







OBJECT 
OPCODE FORMAT 
TYPE 
Pnen re 
Condition Codes 


WM serto1 
HM set To2 
WseTTO3 
CJ UNCHANGED 


Possible Program Exceptions 


WB ADORESSING Mi PROTECTION 































Beal (0 DATA (INVALID SIGN/OIGIT) | [) SIGNIFICANCE 
(BYTES) ( DECIMAL Divide WE SPECIFICATION: 





(J DeciMAL OVERFLOW 

OJ execute 

OJ ExPONENT OVERFLOW 
C0 EXPONENT UNDERFLOW 
OC FIx€D-POINT DIVIDE 

(2 FIxX€D-POINT OVERFLOW 
0 FLOATING-POINT DIVIDE 
CO OPERATION 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON HALF-WORDOD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 































O00 OOO8OD 







Function: 


Adds an element to a list whose list control block is addressed by operand 1. An 8-bit mask specified by 
operand 2 enables certain list processing options. The condition code is set according to the result. 


Explicit Format: 










A OPERATION A OPERAND 


[symbol] 


Implicit Format: 








LABEL AOPERATION A OPERAND 





Operational Considerations: 
a Operand 1 must address a main storage location that lies on a full-word boundary. 
s Operand 2 sets bits 8—15 of the object instruction as follows: 


— Bits 8—9: set to 00, if the element is to be simply added; set to 01, if the element is to be taken 
from the free element list. 


— Bits 10—11: unused; must be set to 0. 





— Bit 12: set to 1 to enable the data movement option; otherwise set to 0. 


— Bits 13—15: control the register store option. 








UP-8914 SPERRY UNIVAC 0S/3 2-67 
ASSEMBLER Update B 





EX 





General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


Condition Codes 


C1F RESULT = 0,SET TOO 


Possible Program Exceptions 


M@ ADDRESSING @ PROTECTION 

(0 DATA (INVALID SIGN/DIGIT)| [] SIGNIFICANCE 

(J DECIMAL DIVIDE Wi SPECIFICATION: 

(1 DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

@ execute OP 1 NOT ON HALF-WORD BOUNDARY 











QO EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(] EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C7 FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


OC) FIXED-POINT OVERFLOW BOUNDARY 
CO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(J OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 


Olir Resuct <o,setTo1 
LiiF RESULT >O, SET TO 2 
(iF OVERFLOW, SET TO3 
GESEE OPER. CONSIDERATIONS 





Function: 


Used to branch to a nonsequential instruction, then to execute it, with or without modification, and then to 
return to the normal sequence of instructions. 


lf operand 1 is O, the instruction at the operand 2 address, specified by d, (x2, bz), is executed without 
modification. If operand 1 (r,) is the range 1—15, the contents of r, are used to modify the subject 
instruction when that instruction is staticized. 


When 1, is nonzero, modification of the operand 2 instruction proceeds as follows: A logical addition (OR) 
is performed on the contents of bits 24 through 31 of r, and bits 8 through 15 of the operand 2 instruction. 
The result replaces bits 8 through 15 of the operand 2 instruction. The rules of operation for logical 
addition are illustrated by the following truth table: 


Operand 1 Operand 2 


18) 
0 
1 
1 


The subject instruction is executed as if it were in the normal instruction sequence except that the 
instruction length code and updated instruction address fields of the current program status word (PSW) 
reflect the execute instruction. The subject instruction itself is never modified permanently in main 
storage, and the subject instruction cannot be another execute instruction. 
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Normally, instruction sequencing continues with the instruction following the execute instruction. 
However, if the instruction at the operand 2 address is a successful branch instruction, the instruction 
address field of the current PSW is replaced by the branch address, and instruction sequencing continues 
with the instruction located at the branch address. If the operand 2 instruction is branch and link or branch 
and link external, the instruction address stored in the link register is that of the instruction following the 
execute instruction. 


Explicit Format: 






A OPERATION A OPERAND 


[symbol] 






Implicit Format: 






AOPERATION A OPERAND 


{symbo!] 





Operational Considerations: 


s If an interrupt occurs after the completion of the subject instruction, the old PSW contains the 
address of the instruction following the execute instruction or the branch address. 


] The condition code may be set by the instruction at the operand 2 address. 
s Possible program exception: 

— Specification exception (The address specified by operand 2 is an odd-numbered address.) 
NOTE: 


A program exception condition can be caused by the execute instruction or the instruction specified in the 
execute /nstruction. 














@ 
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EXD 


General 


OBJECT 


OPCODE FORMAT | INST. 
LGTH. 


TYPE 


Condition Codes 


CliF RESULT =0,SETTOO 


Possible Program Exceptions 








M@ ADDRESSING @ PROTECTION 

CJ DATA (INVALID SIGN/DIGIT)} [] SIGNIFICANCE 
(] DECIMAL DIvIDE W SPECIFICATION: 
C2 DECIMAL OVERFLOW 
WM ExecuTe 












NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


C] EXPONENT OVERFLOW 
CO] EXPONENT UNDERFLOW 
C1 FIXED-POINT DIVIDE 

OC FixeD-POINT OVERFLOW 
C FLOATING-POINT DIVIDE 
Hi OPERATION 


OCF RESULT <O, SET TO1 
Olir RESULT >O, SET TO 2 
CIF OVERFLOW, SET TO 3 
Qisee note 





OOO OOO00 





Function: 


The diagnostic instruction at the operand 2 location in main storage is executed. 


Explicit Format: 







LABEL A OPERATION A 


[symbol] 


OPERAND 


Implicit Format: 







A OPERATION A OPERAND 


[symbol] 


NOTE: 


Condition code may be set by the subject diagnostic or special function. 
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GRB 











Possible Program Exceptions 


9 AODRESSING 0 PROTECTION 

— DATA (INVALID SIGN/DIGIT) (J SIGNIFICANCE 

(0 DECIMAL DivIDE (C) SPECIFICATION: 

CO DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
Olexecute - OP 1 NOT ON HALF-WORD BOUNDARY 





(BYTES) 


Condition Codes 


BM iF RESULT = 0,SET TOO 
Wir Resutt <o,setto1 
Cir RESULT > 0, SET TO 2 
CIF OVERFLOW, SET TO 3 
(] UNCHANGED 


—— 
OPCODE FORMAT | INST. 
TYPE LGTH. 


(0 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
C] ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
OC] FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


D FIXED-POINT OVERFLOW BOUNDARY 
(0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 





Function: 
Moves the IORB specified by operand 2 (r.) to the IORB pool specified by operand 1 (r,). 


Explicit and Implicit Format: 






A OPERATION A OPERAND 





[symbol] 

















UP-8914 SPERRY UNIVAC 0S/3 2-70a 
ASSEMBLER Update B 





HDR 


Floating Point 


General 


OBJECT 


Possible Program Exceptions 


(J ADDRESSING (J PROTECTION 















eee Seo ee (J DATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 
HEX. (Bytes) || DJ DECIMAL DIVIDE @ SPECIFICATION: 
0 DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 


(CO EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
Mi EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
OC FIxXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


OJ FIXED-POINT OVERFLOW BOUNDARY 
C FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


C1] opERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 


Condition Codes 


CF RESULT =0, SET TOO 
(Jif RESULT <O, SET TO1 
Orr RESULT > 0, SET TO 2 
(iF OVERFLOW, SET TO 3 
GUNCHANGED 





Function: 


Causes the double-word contents of the operand 2 (r) register to be divided by 2. The normalized quotient 
is placed in the double-word operand 1 (r,) register. 


Explicit and Implicit Format: 





A OPERATION A OPERAND 


Operational Considerations: 


/ The fraction of operand 2 (r2) is shifted right one bit position. The least significant bit of the fraction is 
placed into the most significant bit position of the guard digit, and the vacated fraction bit position is filled 
with zero. The intermediate result is normalized and placed in the operand 1 (r,) location. 


. When normalization causes the exponent to become less than zero, an exponent underflow condition 
exists. If the exponent underflow mask bit of the current program status word (PSW) is 1, the exponent of 
the result is 128 greater than the correct value. If the exponent underflow mask bit of the current PSW is 
zero, the result is made true zero. 


. When the fraction of operand 2 (r.) is zero, the result is made a true zero, a normalization is not attempted, 
and a significance exception does not occur. 
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General 


OBJECT 















OPCODE 






FORMAT INST. 
TYPE LGTH. 


| wov [seo] s | 
Condition Codes 


Mset Too 


Msertoi 
MsetTo2 
Msetto3 
(J UNCHANGED 


Function: 











BOOoOOoOoO00 


Causes the current !/O operation 


Explicit Format: 


SPERRY UNIVAC OS/3 
ASSEMBLER 


ADDRESSING 


oO DATA (INVALID SIGN/DIGIT) 


DECIMAL DIVIDE 
DECIMAL OVERFLOW 
EXECUTE 

EXPONENT OVERFLOW 
EXPONENT UNDERFLOW 
FIXED-POINT DIVIDE 
FIXED-POINT OVERFLOW 
FLOATING-POINT DIVIDE 
OPERATION 


Possible Program Exceptions 


WB PROTECTION 
(J SIGNIFICANCE 
C) SPECIFICATION: 






















BOO Oooo G 


NONE 


2-71 
Update B 


HDV 






NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 


at the addressed I/O device to be stopped. 





[symbol] 


Implicit Format: 


A OPERATION A 










LABEL 





[symbol] 


A OPERATION A 







OPERAND 


OPERAND 








UP-8914 SPERRY UNIVAC OS/3 2-72 
ASSEMBLER Update B 





HER 


Floating Point 





Possible Program Exceptions 


OBJECT 


[] ADDRESSING C1 PROTECTION 
OPCODE | ForRMAT | INST. 


( DATA (INVALID SIGN/DIGIT)| (] SIGNIFICANCE 
(J DECIMAL DIVIDE Wl SPECIFICATION: 
O DECIMAL OVERFLOW 
OC execute 


TYPE LGTH. 
(BYTES) 


Condition Codes 


Clie RESULT = 0, SET TOO 
Or Resutt <o, set T01 
CF RESULT >0O, SET TO 2 
CIF OVERFLOW, SET TO 3. 
BB UNCHANGED 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 





OC EXPONENT OVERFLOW 
B EXPONENT UNDERFLOW 
C0 FIxXED-POINT DIVIDE 

0 FIXED-POINT OVERFLOW 
OC FLOATING-POINT DIVIDE 
(1 OPERATION 






OOO OOOO 





Function: 


Causes the full-word contents of the operand 2 (r.) register to be divided by 2. The normalized quotient is 
placed in the full word in the operand 1 (r,) register. 


Explicit and Implicit Format: 










A OPERATION A OPERAND 


[symbol] 


Operational! Considerations: 


s The fraction of operand 2 (r2) is shifted right one bit position. The least significant bit of the fraction 
is placed into the most significant bit position of the guard digit, and the vacated fraction bit position 
is filled with zero. The intermediate result is normalized and placed in the operand 1 (r,) location. 


a When normalization causes the exponent to become less than zero, an exponent underflow condition 
exists. If the exponent underflow mask bit of the current program status word (PSW) is 1, the 
exponent of the result is 128 greater than the correct value. If the exponent underflow mask bit of 
the current PSW is zero, the result is made true zero. 


s When the fraction of operand 2 (r.) is zero, the result is made a true zero, normalization is not 
attempted, and a significance exception does not occur. 
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& HPR 


Possible Program Exceptions 


OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


(DD ADDRESSING (D PROTECTION 

(1 DATA (INVALID SIGN/ODIGIT)| [] SIGNIFICANCE 

(1 DECIMAL DIVIDE () SPECIFICATION: 

C1) DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
C) execute OP 1 NOT ON HALF-WORD BOUNDARY 


| MNew. [HEX. (BYTES) 





(] EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
C) EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
OD FIx€D-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0 FIxED-POINT OVERFLOW BOUNDARY 
C0 FLOATING-POINT OIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 


Condition Codes 


CJ iF RESULT = 0,SETTOO 
Cir Resutt <0, Set To1 
Or RESULT >0O, SET TO2 
CIF OVERFLOW, SET TO3 
BB UNCHANGED 







Function: 


Halts the processor. An operator start/run response sets the location counter to the specified operand 
1 address and initiates execution. 


& Explicit Format: 






A OPERATION A OPERAND 


[symbol] 
HALTHERE HPR 0(5),81 


Implicit Format: 






A OPERATION A OPERAND 







Srl 


TAG,X‘FF’ 


[symbol] 
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IC 







Possible Program Exceptions 


BB ADDRESSING WI PROTECTION 








OBJECT 


OPCODE = 
cong ees ae pause. pita (] DATA (INVALID SIGN/DIGIT) | [J SIGNIFICANCE 
| MNem. JHEX. | (Bytes) || D) DECIMAL DIVIDE C0 sPeciFICcATION: 


(1 DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

0 execute OP 1 NOT ON HALF-WORD BOUNDARY 

(1 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 

0 EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 

0) FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

OC FIXED-POINT OVERFLOW BOUNDARY 

(C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 

(C0 orpeRATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 


Condition Codes 


Clif RESULT = 0,SET TOO 
Cir resutt <o, set To1 
Or RESULT >0O, SET TO2 
CIF OVERFLOW, SET TO 3 
BB UNCHANGED 





Function: 


Causes one byte from the area in main storage specified by operand 2 to be moved into the least significant 
eight bits of the operand 1 (r,) register. 


Explicit Format: 


LABEL A OPERATION A OPERAND 


[symbol] r, d(x, ,b, ) 





tmplicit Format: 








LABEL A OPERATION A OPERAND 


Operational Considerations: 
. The contents of operand 2 remain unchanged. 
a The contents of the most significant 24 bits of the operand 1 (r,) register remain unchanged. 


a Operand 2 may be an area in main storage defined as longer than one byte, but only one byte will be 
moved. 
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General 


OBJECT 
INST. 
LGTH. 
(BYTES) 


Condition Codes 


fEset too 


Possible Program Exceptions 


M@ ADDRESSING 

(J DATA (INVALID SIGN/DIGIT) 
(J DECIMAL DIVIDE 

C1 DECIMAL OVERFLOW 

0 Execute 

C] EXPONENT OVERFLOW 
OC EXPONENT UNDERFLOW 
0 FIXED-POINT DIVIDE 

C] FIXED-POINT OVERFLOW 
0 FLOATING-POINT DIVIDE 
(J OPERATION 












MB PROTECTION 

CJ SIGNIFICANCE 

CL SPECIFICATION: 

NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 




















OPCODE FORMAT 
TYPE 



























Msetto1 
Msetrtro2 
DC) set To 3 
SEE OPER. CONSIDERATIONS 









OOO OO0OOO0 





Function: 


Causes data from contiguous main storage bytes starting at the operand 2 address to be inserted into the 
operand 1 register according to a mask specified in operand 3. 


Explicit Format: 






A OPERATION A OPERAND 


[symbol] r, md, (b,) 
Implicit Format: 
LABEL A OPERATION A OPERAND 
[symbol] r, M.S, 





Operational Considerations: 
7 Operand 2 need not reside on a full-word boundary. 
I] Operand 3 must be specified as a self-defining term. 
a The condition code is set to: 
—  O if all inserted bits or the mask is zeros; 
— 1 if the first bit of the inserted field equals 1; or 
— 2 if the first bit of the inserted field is zero, but not all inserted bits are zeros. 


Condition code 3 is not used. 
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General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


| me feaos} os | 4 


Condition Codes 


OF RESULT =0,SET TOO 


Possible Program Exceptions 


(J ADDRESSING C1 PROTECTION 

(0 DATA UNVALID SIGN/DIGIT) | () SIGNIFICANCE 

CJ DECIMAL DivIDE C1 SPECIFICATION: 

OO DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
CO) execute OP 1 NOT ON HALF-WORD BOUNDARY 
C0 ExPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(1 EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C0 FIXxX€D-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


C0 FIXED-POINT OVERFLOW BOUNDARY 
[1] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


WB OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 









































Ctr RESULT <0, SET TO1 
Clif RESULT > 0, SET TO 2 
CIIF OVERFLOW, SET TO 3 
MB UNCHANGED 







DOO OOOOO 





Function: 
Causes an initial program load (IPL) operation to occur. 


Explicit and Implicit Format: 










AOPERATION A 


OPERAND 


[symbol] 
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Possible Program Exceptions 


@ ADDRESSING CO) PROTECTION 

(0 DATA (INVALID SIGN/DIGIT)| [) SIGNIFICANCE 

OJ DECIMAL DiviDE @ SPECIFICATION: 

OC DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

0 execute OP 1 NOT ON HALF-WORD BOUNDARY 
(0 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
OC EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
0 FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


(0 FIx€D-POINT OVERFLOW BOUNDARY 
C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


@® OPERATION OP 1 NOT OOD NUMBERED REGISTER 


General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 
Condition Codes 


OF RESULT = 0, SET TOO 







OF RESULT <o, SET TO 1 
OF RESULT >0O, SET TO 2 
CJIF OVERFLOW, SET TO 3 
QB UNCHANGED 


0 
O 
O 
QO 
O 
0 
a) 
O 


NONE 





Function: 


Inserts into the least significant bits of operand 1 the protection key assigned to the location 
addressed by operand 2. 


@ Explicit and Implicit Format: 


[symbol] 
INKET 34 










A OPERATION A OPERAND 
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ere A PE ETE NE An, 













oPpcovE OBJECT |} my acoRESSING  pAGTECTION 
me] re “ate C DATA (INVALID SIGN/DIGIT)| [ SIGNIFICANCE 
ieyTes) || OD OECIMAL OlVvIDE W SPECIFICATION: 
OC Decimal oveRFLOW 
OD execute 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNOARY 


OP 2 NOT ON DOUBLE - WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


sare 


(Jif RESULT = 0,SET TOO 
Cite resutt <o, set to1 
Or ResuLt >o, SET TO 2 
CF OVERFLOW, SET TO 3 
PE UNCHANGED 


CO EXPONENT OVERFLOW 
OC] ExPONENT UNDERFLOW 
C0 FIXED-POINT DIVIDE 

O FIxXeD-POINT OVERFLOW 
0 FLOATING-POINT DIVIDE 
CJ OPERATION 


O00 Owoo0g0 





Function: 


Causes the contents of operand 2, a full word in main storage, to be placed in the operand 1 register (r,). 


Explicit Format: 


LABEL AOPERATION A OPERAND 


[symbol] ry dy (x,,b,) 





Implicit Format: 





A OPERATION A OPERAND 


Operational Considerations: 
s Operand 2 is a full word in main storage on a full-word boundary. 


i] The contents of operand 2 remain unchanged. 
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Possible Program Exceptions 


(J ADDRESSING C] PROTECTION 


OBJECT 
OPCODE | FORMAT 
Panem wex] 


Condition Codes 


Cif RESULT = 0,SET TOO 
Ollie resuct <o, set to1 
(ie RESULT >, SET TO 2 
Cte OVERFLOW, SET TO 3 
WUNCHANGED 






























pie (J DATA (INVALID SIGN/OIG!IT) | (] SIGNIFICANCE 
(pyTes) || O) DECIMAL DIVIDE (0 SPECIFICATION: 

















NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 

OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 


(CJ DECIMAL OVERFLOW 

O execute 

CU EXPONENT OVERFLOW 
CO ExPONENT UNDERFLOW 
0 FIX€D-POINT DIVIDE 

OC F1xe€0-PoINT OVERFLOW 
OC FLOATING-POINT DIVIDE 
(CO OPERATION 




















BOO ao0onoo 


2 
fe] 
2 
m 





Function: 


Causes the main storage address or the self-defining term specified by operand 2 to be loaded into the 
least significant 24 bits of the operand 1 (r,) register. The eight most significant bits of the operand 1 (r,) 
register are set to zeros. 


Explicit Format: 


LABEL AOPERATION A OPERAND 


[symbol] r, d, (x,,b,) 





implicit Format: 


LABEL A OPERATION 4 





Operational Considerations: 
a The generated address is not checked for validity. 
. The contents of operand 2 remain unchanged. 


s If only the x, or bz register is used and is the same as the operand 1 (r,) register, the content of the 
operand 1 (r,) register is incrémented by the decimal vaiue d). 


e If operand 2 is expressed as a decimal vaiue without the reference of any register, then operand 1 (r;) 
is loaded with the operand 2 decimal value. 
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@ | : LCDR 


Floating Point 







General 


OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 
ccon| 23] aR | 2 | 


- Condition Codes 


Gir REsuLT=0,seT TOO 
@ir resuct <o,setTo1 
WMif RESULT >O, SET TO2 
Cte OVERFLOW, SET TO 3 
CO UNCHANGED 


Possible Program Exceptions 


(J ADDRESSING C PROTECTION 
(DATA (INVALID SIGN/DIGIT) | [J SIGNIFICANCE 

(J veciman divine @ SPECIFICATION: 

CJ DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
OD execute OP 1 NOT ON HALF-WORD BOUNDARY 
() EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
0 ExPoNeNT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C] FIxXeED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


O) FIxED-POINT OVERFLOW BOUNDARY 
CO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


CO oPpeRATION OP 1 NOT ODD NUMBERED REGISTER 
















































OOO OOOO 


2 
re] 
4 
m 








Function: 


Causes the sign of the double-word contents of the operand 2 (r.) register to be reversed. The result is 
placed in the double-word operand 1 (r,) register. 


Explicit and Implicit Format: 





A OPERATION A 


Operational Considerations: 
s The exponent and fraction are not changed. 


e The contents of operand 2 (r.) remain unchanged. 
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LCER 


Floating Point 



















OBJECT 
OPCODE FORMAT | INST. 
LGTH. 







(J PROTECTION 
CD SIGNIFICANCE 

Wi SPECIFICATION: 

NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUSBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODO NUMBERED REGISTER 
NONE 


(CO ADoREssING 
CJ DATA (INVALID SIGN/DIGIT) 
0 DECIMAL OIVIDE 

CO pecimat OverRFLOW 

0 execute 

OC) EXPONENT OVERFLOW 

CO exPoNeNT UNDERFLOW 

OJ F1x€d-POINT DIVIDE 

CO Fix€p-PoinTt OVERFLOW 

CO FLOATING-POINT DIVIDE 

CO oreration 


























Mi iFf RESULT = 0, SET TOO 
Wir resuct <o, set to. 
Mie resuct >0;-Set To 2 
CJ1F ovERFLOW, SET TO 3 
(CJ UNCHANGED 














000 oOOoO8 


Function: 


Causes the sign of the full-word contents of the operand 2 (r.) register to be reversed. The result is placed 
in the full-word operand 1 (r,) register. 


Explicit and Implicit Format: 





A OPERATION A 





Operational Considerations: 
s The exponent and fraction are not changed. 


s The contents of operand 2 (r.) remain unchanged. 
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LCHR 


General 


OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 

(BYTES) 


Condition Codes 


Wsetto1 
Gisetto2 
QMsetrtTo3 
CI UNCHANGED 


Possible Program Exceptions 


Hi ADDRESSING Wi PROTECTION 

(J DATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 

1 DECIMAL DIVIDE Wl SPECIFICATION: 

O DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
Dlexecute © OP 1 NOT ON HALF-WORD BOUNDARY 
O EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
OO exPoNeNt UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CJ FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


O FIXED-POINT OVERFLOW BOUNDARY 
CJ FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


HB OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 












Function: 


Loads the addressed channel with the partition code and offset for its associated channel control block. 


Explicit Format: 







A OPERATION A OPERAND 


[symbol] 


Implicit Format: 


LABEL A OPERATION A OPERAND 


[symbol] 
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LCR 


Possible Program Exceptions 
OPCODE _"_ [1 ADDRESSING fT HROTECTION 
ea pia (J DATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 


| mNem. [HEX. | (Bytes) || DJ DECIMAL DIviIDE CZ SPECIFICATION: 
(1) DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
Puce (asl me [oa CO) execute OP 1 NOT ON HALF-WORD BOUNDARY 


C0 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
Condition Codes 0 EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 


( FIX€D-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 
W@ F1xED-POINT OVERFLOW BOUNDARY 
Wir REsuLT >. SET TO 2 CO) FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


Wir OVERFLOW, SET TO 3 Oo OPERATION OP 1 NOT ODD NUMBERED REGISTER 
(CU UNCHANGED NONE 


@ iF RESULT = 0,SETTOO 
Wir Resuct <o,setro1 





Function: 


Causes the twos complement of the value of the contents of the operand 2 register (r.) to be placed in the 
operand 1 (r,) register. 


Explicit and Implicit Format: 






A OPERATION A OPERAND 


[symbol] 






Operational Considerations: 
a The twos complement of the second operand is placed in the first operand location. 


a A fixed-point overflow condition exists when the maximum negative number is complemented; the 
number remains unchanged. Zero remains unchanged under complementation. 


a Operand 2 (r2) remains unchanged. 
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General 


OBJECT 
TYPE LGTH. 


Condition Codes 


CJ 1F RESULT = 0, SET TOO 
Oe resuct <o, set T01 
Clif RESULT >0O, SET TO 2 
CJ1F OVERFLOW, SET TO 3 
GBUNCHANGED 


Possibie Program Exceptions 


Hy AOORESSING Mi PROTECTION 

(J DATA (INVALID SIGN/DIGIT) | (J SIGNIFICANCE 

(J DECIMAL Divide W@ SPECIFICATION: 

OC pecimat OveRFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
CO EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
CO EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CJ FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


OC Fix&D-POINT OVERFLOW BOUNDARY 
C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


BB OPERATION OP 1 NOT OOD NUMBERED REGISTER 
NONE 







































































OOO Owoo0oo0 


Function: 


Loads the control registers starting with the operand 1 register and ending with the operand 3 register 
from contiguous full words in main storage starting at the operand 2 address. 


Explicit Format: 





LABEL AOPERATION A 


[symbol] 


OPERAND 







Implicit Format: 


LABEL A OPERATION A OPERAND 


[symbol] 4 dg So 
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Possible Program Exceptions 


f AOORESSING BB PROTECTION 


‘OBJECT 


























































orcope | FORMAT Panik (0 DATA UINVALIO siGN/oiGiT)| [] SIGNIFICANCE 
(aytes) || D OECIMAL DiviDE WE SPECIFICATION: 
OC pecimat OvEeRFLOW Wo NNOT A FLOATING-POINT REGISTER 
OC execute O OP. 1 NOT ON HALF-WORD BOUNDARY 
; C EXPONENT OVERFLOW O oP 2. NOT ON HALF-WORD BOUNDARY 
C2 ExPONENT UNDERFLOW [} op 2 NOT ON FULL-WORD BOUNDARY 
ChE NESGLTAO SERIO O F1xED-POINT DIVIDE @ op 2 NOT ON DOUBLE-WORD 
Clie Resuct <0, set To 1 CJ Fixep-PoInt OVERFLOW O BOUNDARY 
Clie Resuct >o, set TO 2 CO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
(Ff OVERFLOW, SET TO 3 OC operation 5 OP 1 NOT OOD NUMBERED REGISTER 
NONE 





BB UNCHANGED 





Function: 


Causes the contents of a double word in storage specified by operand 2 to be placed in the double word in 
the operand 1 (r,) register. : 


Explicit Format: & 


OPERAND 








A OPERATION A 





LABEL 






[symbol] ry de (x, ,b2) 





Implicit Format: 





Operational Consideration: 


a The contents of operand 2 remain unchanged. 
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General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


(BYTES) 


fone an ta 


Cte RESULT = 0, SET TOO 
Clif resutt <0, Set T01 
CF RESULT >0, SET TO 2 
CJtF OVERFLOW, SET TO3 
WBUNCHANGED 


Possible Program Exceptions 












@ ACDRESSING Wi PROTECTION 

(0 DATA (INVALID SIGN/DIGIT)| [1] SIGNIFICANCE 
CO DECIMAL DiviIDE (] SPECIFICATION: 
2 DECIMAL OVERFLOW 
O execute 






NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 


CJ EXPONENT OVERFLOW 
CO ExPoNeNT UNODERFLOW 
OC FIx€D-POINT DIVIDE 

0 FIx€D-POINT OVERFLOW 
CO FLOATING-POINT DIVIDE 
i OPERATION 


OOO O8oo0 


Zz 
Qo 
2 
m 





Function: 


Loads the address of a directive, in logical address form, in the operand 1 register. The directive address is 
located in main storage as specified by operand 2. 


Explicit Format: 








A OPERATION A 





LABEL OPERAND 






[symbol] 





Implicit Format: 





AOPERATION A OPERAND 
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Floating Point 








rn rogon Danio 





























OPcoDE OBJECT || [] ADDRESSING (protection 
ge seads wally C0 DATA UNVALID SiGN/O1GIT)| [] SIGNIFICANCE 
| MNEM. [HEX. | (ayTes) || C) O€CIMAL DIVIDE Wi SPECIFICATION: 





NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


0 oEcIMAL OVERFLOW 

O execute 

CO EXPONENT OVERFLOW 
( ExPoneNnT UNDERFLOW 
CJ FIXED-POINT DIVIDE 

O FIxE0-POINT OVERFLOW 
0 FLOATING-POINT DIVIDE 
0 oPpeRATION 





j ton | zs] re | 2 | 


Clif RESULT = 0, SET TOO 
Or resuct <o, set To 1 
Or ReEsuLt >o, set TO2 
CJ1IF OVERFLOW, SET TO 3 
BB UNCHANGED 

























O00 OOOO8 


Function: 


Causes the contents of the double word in the operand 2 (r,) register to be placed in the double word in the 
operand 1 (r,) register. 


Explicit and implicit Format: 






OPERAND 






A OPERATION A 






[symbol] 


Operational Consideration: 


® The contents of operand 2 (r,) remain unchanged. 
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Possible Program Exceptions 


opcove | roamat on fy ADORESSING @ PROTECTION 
Laser (J DATA (INVALID SIGN/OIGIT) | (J SIGNIFICANCE 
(aytes) || CO] DECIMAL O1VviDE @ SPECIFICATION: 
C] DECIMAL OVERFLOW NOT A FLOATING-PO!INT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
(EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
C) ExPoNeNT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
Cirunsuctan servos CO FiIxED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 
Clie Resuct <o, set To 1 CO] FIxE0-POINT OVERFLOW SOUNDARY 
Qlie resuct >0, set To 2 CJ FLOATING-POINT DIVIDE 


OP 1 NOT EVEN NUMBERED REGISTER 
CJ! OVERFLOW, SET TO 3 (0 oreration OP 1 NOT ODD NUMBERED REGISTER 
BM UNCHANGED 


a 
O 
a) 
a 
0 
0 
O 
O 


NONE 





Function: 


Causes the contents of a full word in storage specified by operand 2 to be placed in a full word in the 
operand 1 (r,) register. 


Explicit Format: 








LABEL A OPERATION A OPERAND 









[symbol] 





Implicit Format: 








LABEL AOPERATION A OPERAND 





Operational Consideration: 


s The contents of operand 2 remain unchanged. 
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; OBJECT 
OPCODE | FORMAT 
Panem [nex] 


OF RESULT = 0, SET TOO 
Cre resuct <0, set To1 
Or RESULT >0, SET TO2 
CF OVERFLOW, SET TO 3 
UNCHANGED 


Possible Program Exceptions 


(CD ADORESSING C PROTECTION 

































elle CO DATA UNVALID SIGN/DIGIT) | [] SIGNIFICANCE 
(Bytes) |] CJ OECIMAL DIVIDE WB SPECIFICATION: 





0 DECIMAL OVERFLOW 

O execute 

CJ EXPONENT OVERFLOW 
OC ExPoNENT UNDERFLOW 
C] FtxE€D-POINT DIVIDE 

C) F1x€0-POINT OVERFLOW 
( FLOATING-POINT DIVIDE 
OC operation 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 














NOOO OOOO 


2 
ie) 
2 
m 








Function: 


Causes the contents of a full word in the operand 2 (r2) register to be placed in a full word in the operand 1 
(r,) register. : 


Explicit and Implicit Format: 





AOPERATION A 





Operational Consideration: 





s The contents of operand 2 (r2) remain unchanged. 
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Possible Program Exceptions 


M@ ADDRESSING @ PROTECTION 

(1 DATA (INVALID SIGN/OIGIT)| [] SIGNIFICANCE 

(1) DECIMAL DIVIDE W@ SPECIFICATION: 

OD DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

0 execute OP 1 NOT ON HALF-WORD BOUNDARY 
(0 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
C0 EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C] FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

CO] FIXED-POINT OVERFLOW BOUNDARY 

(] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
1 oPperaTION OP 1 NOT OOD NUMBERED REGISTER 

NONE 













OBJECT 
OPCODE FORMAT | INST. 











LGTH. 
MNEM. (BYTES) 


Condition Codes 


Clif RESULT = 0, SET TOO 













Or RESULT <0, SET TO1 
Llit RESULT >0, SET TO 2 
DIF OVERFLOW, SET TO 3 
BB UNCHANGED 


OOO OOMoo0 





Function: 


Causes the contents of operand 2, a half word in main storage, to be expanded and placed in the operand 1 
register (r,). 


Explicit Format: 









LABEL A OPERATION A 





OPERAND 








[symbol] r, .d, (x, ,b,) 


Implicit Format: 







A OPERATION A OPERAND 


[symbol] 


Operational Considerations: 
a Operand 2 is a half word in main storage on a half-word boundary. 
a The contents of operand 2 remain unchanged. 


a Operand 2 is placed in the register of operand 1 (r,;) and then is expanded to a full word by 
propagating the sign bit through the most significant bits. 
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Possible Program Exceptions 
OPCODE = C1 ADDRESSING CO pROTECTION 
FORMAT | INST. 
TYPE LGTH. CD DATA (INVALID SIGN/DIGIT)| [] SIGNIFICANCE 





| mem. [HEX,| (BYTES) || D) DECIMAL DIVIDE @ SPECIFICATION: 
C] DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
| ua fer] rmx | 4 | Dlexecute © OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP t NOT ODD NUMBERED REGISTER 
NONE 


() EXPONENT OVERFLOW 
Condition Codes DO EXPONENT UNDERFLOW 


Pie econ Oo SET TSO (CJ FIXED-POINT DIVIDE 
Cie Resuct <0, SET TO 1 OD FIXED-POINT OVERFLOW 


OF RESULT > 0, SET TO 2 C FLOATING-POINT DIVIDE 
CIF OVERFLOW, SET TO 3 OPERATION 
BB UNCHANGED 


OOO OOoOOO0 





Function: 


Translates the 24-bit absolute address specified by operand 2 into directive address format and loads that 
address into the operand 1 register. 


Explicit Format: 







A OPERATION A OPERAND 


[symbol] 






Implicit Format: 





OPERAND 





A OPERATION A 
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Possible Program Exceptions : 


opcope OBJECT |] my aDoRESSING W@ PROTECTION 
esac pps (J OATA (INVALID SIGN/O1GIT) | [1] SIGNIFICANCE 
iayTes) || O DECIMAL DIVIDE @ sPeciFicaTion: 
CO becIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 


OJ execute OP 1 NOT ON HALF-WORD BOUNDARY 


(J EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
() &xPONENT UNOERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CiPeisultco scrro C] FIX€D-POINT OIVIDE OP 2 NOT ON DOUBLE-WORD 
Plicimesulr SG seDTOA CO FIx€0-POINT OVERFLOW BOUNDARY 
Clit RESULT >0, SET TO2 (] FLOATING-POINT DIVIDE 


OP 1 NOT EVEN NUMBERED REGISTER 
CF OVERFLOW, SET TO 3 (] OPERATION oP 2 NOT ODO NUMBERED REGISTER 
@ UNCHANGED 


NONE 





O 
O 
0 
a 
O 
O 
O 
Q 


Function: 


Causes the contents of operand 2, one or more full words in main storage, to be placed in the registers of 
operand 1 (r,) through operand 3 (rs). 


Explicit Format: 







A OPERATION A 





LABEL 


[symbol] 


Implicit Format: 









LABEL A OPERATION A OPERANO 





Operational Considerations: 


a The general registers, starting with the register specified by operand 1 (r,) and ending with the 
register specified by operand 3 (r,), are loaded with full words from main storage, beginning with the 
address specified by operand 2 . 


8 The registers are loaded in ascending numeric sequence, beginning with the register specified by 
operand 1 (r;) and continuing through the register specified by operand 3 (r3). 





UP-8914 


LM 
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One register may be loaded by specifying the same register for both operand 1 (r,) and operand 3 (r3). 


If the register specified by operand 3 (r3) is lower than the register specified by operand 1 (r,), then 
the register specified by operand 1 (r,) and all registers with a number greater than operand 1 (r,) 
pius the register specified by operand 3 (r3) and all registers with a number less than operand 3 (r3) 
are loaded. ° : 


The contents of operand 2, in main storage, remain unchanged. Operand 2 must be on a full-word 
boundary. 
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Possible Program Exceptions 


OBJECT |] > ADDRESSING (J PROTECTION 
een (] DATA UNVALIO SIGN/DIGIT)| [] SIGNIFICANCE 
(Bytes) || (J) O&CIMAL DIVIDE Mi SPECIFICATION: 
CO DecimaL OvERFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 
NONE 


(] EXPONENT OVERFLOW 
Condition Codes CO exPoneNt UNDERFLOW 


Micassucrcosertoo CO FIx€0-POINT DIVIDE 
Mir Resuct <o, Set To 1 C) Ftx€d-POINT OVERFLOW 


(Ctr REsuLT >0, SET TO 2 [J FLOATING-POINT DIVIDE 
Cif OVERFLOW, SET TO 3 (J oPERATION 
OJuUNcHANGED : 


OOO OOOO 





Function: 


Causes the sign of the double word in the operand 2 (r,) register to be made negative. The result is placed 
in the double-word register specified by operand 1 (r,). 


Explicit and Implicit Format: 





A OPERATION A 





Operational Considerations: 
a Operand 2 (r.) is made negative even if the fraction is zero. 
o The exponent and fraction are not changed. 


a The contents of operand 2 (r.) remain unchanged. 
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Flssting Point 









[tren namie id 


CJ prorection: 

OC siGnrricance 

| MR SPECIFICATION: 

_ NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY | 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


O 
Oo 
Oo 
CI op 2NoT on vousLE-worO 
OQ 
| 
O 


Generat 

' OBJECT 

- OPCODE | cormat  [] ADDRESSING 
| Tyee | 

Fran: He 


















neal LT] CATA (INVALID: SIGN/DIGIT) 
iayTes: |} (J cecmmac ovine 

1.0 vecimar OveRFLow 

‘O] execute 

‘| C] EXPONENT OVERFLOW 

‘(1 €xPONENT UNDERFLOW 

(7 FIXED-POINT OLWIDE 

HC fix €0-POINT OVERFLOW 

| CO FROATING-POINT OIVIDE 

| CI operation. 

































| MRiF RESULT = 0, SET TO. 
f Mie RESULT <o, set Tor 
| Cte RESULT >O, SET TO2 
i CIF OVERFLOW, SET TO 3 
| FJ UNCHANGED 


BOUNDARY 

OF 1 NOT EVEN NUMBERED REGISTER 

OP 1 NOT OOD NUMBERED REGISTER. 
NONE 











Functiom 


Causes the sign of a full word in the operand’ 2(r,) register to. be made negative. The results is placed in a 
full word in: the register specified by operand T (r,). 


Explicit and Implicit Format. 





SOPERATION 4 





Qperational Considerations: 
= Operand 2 (r2) is made negative even if the fraction is zero. 
a The exponent and fraction are not changed. 


s The contents of operand 2 (r,). remain unchanged. 
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General 


OBJECT 


Possible Program Exceptions 


(J ADDRESSING C] PROTECTION 






































OPCODE 
pola oe (0 DATA UNVALID SIGN/DIGIT) | [] SIGNIFICANCE 
MNEM. ‘aytes) || DECIMAL DIVIDE CO sPECIFICATION: 










OC DECIMAL OVERFLOW 

OO Execute 

(J EXPONENT OVERFLOW 
CO EXPONENT UNDERFLOW 
OO F!XED-POINT DIVIDE 

OO FixeD-POINT OVERFLOW 
OC FLOATING-POINT DIVIDE 
(0 OPERATION 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


pis [fan [2 _| 


Condition Codes 


Mir RESULT = 0,SET TOO 


Wir Resutt <o,setto1 
Clift RESULT >O, SET TO 2 
CJtF OVERFLOW, SET TO 3 
CO UNCHANGED 


BOO oO0000 





Function: 


Causes the twos complement of the absolute value of the contents of the operand 2 and register (r2) to be 
placed in the operand 1 (r,) register. 


Explicit and Implicit Format: 







A OPERATION A OPERAND 


[symbol] 


Operational Considerations: 


. The twos complement of the absolute value of the second operand (r,) is placed in the first operand 


(r,;) location. 
a The operation complements positive numbers; negative numbers and zero remain unchanged. 
a Operand 2 (rz) remains unchanged. 
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LPDR 


Floating Point 










ee (1) ADDRESSING 










rT. 
eh (J DATA (INVALID SIGN/DIGIT) 
(BYTES) |] (J) DECIMAL DivIDE 


OPCODE FORMAT 
TYPE 
Condition Codes 


MF RESULT = 0, SET TOO 
Or ResuLt <0, SET TO1 
WiFf RESULT >0O, SET TO 2 
OIF OVERFLOW, SET TO3 
DI UNCHANGED 


CO DECIMAL OVERFLOW 

CO] €xecute 

C0 EXPONENT OVERFLOW 
0 ExPONENT UNDERFLOW 
OJ FIX€D-POINT DIVIDE 

DO FIXE0-POINT OVERFLOW 
C0 FLOATING-POINT DIVIDE 
(J OPERATION 







Function: 





Possible Program Exceptions 


OC PROTECTION 
DC SIGNIFICANCE 
@ SPECIFICATION: 













OOO OOOO 


z 
.e) 
Zz 
m 


2-96 

















NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 





Causes the sign of the double word in the operand 2 (r2) register to be positive. The result is placed in the 


double word of the operand 1 (r,) register. 


Explicit and Implicit Format: 








A OPERATION A 


Operational Considerations: 
s The exponent and fraction are not changed. 


= The contents of operand 2 (r.) remain unchanged. 


OPERAND 
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OBJECT || 7 ADDRESSING (PROTECTION 


OPCODE , 
FORMAT puny [J] CATA (INVALID SIGN/OIGIT) | [] SIGNIFICANCE 


(eyTes) || OD DECIMAL DiviDE Wl SPECIFICATION: 
CJ bectmac OvEeRFLOW 
0 execure 


NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 

OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 


() EXPONENT OVERFLOW 
We HeeULT =o ser To 6 C) FIXEO-POINT DIVIDE 
Ole resuct <0, Set To 1 0) FIxED-POINT OVERFLOW 
@ ir RESULT >0, SET TO 2 ( FLOATING-POINT DIVIDE 


OJ1F OVERFLOW, SET TO3 OC OPERATION 
CI UNCHANGED 


000 OoOoo8 


2 
fe] 
2 
m 





Function: 


Causes the sign of a full word in the operand 2 (r2) register to be positive. The result is placed in a full word 
of the operand 1 (r,) register. 


Explicit and Implicit Format: 


A OPERATION A 





Operationa! Considerations: 
e The exponent and fraction are not changed. 


s The contents of operand 2 (r.) remain unchanged. 
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OBJECT 


Possible Program Exceptions 


(J ADORESSING CO PROTECTION 
































OPCODE 
alec’ Epa (] DATA (INVALID SIGN/DIGIT)| CJ SIGNIFICANCE 
iayTes) || C) DECIMAL Divide CO sPeciFicATION: 


























D DECIMAL OVERFLOW OO =NOT A FLOATING-POINT REGISTER 
O execute C] OP 1 NOT ON HALF-WORD BOUNDARY 
(0 EXPONENT OVERFLOW [] oP 2 NOT ON HALF-WORD BOUNDARY 
C] ExPONENT UNDERFLOW OG oP 2 NOT ON FULL-WORD BOUNDARY 
2 5 Ee orueerrarsiome C0 FIxeo-POINT DIVIDE [ of 2NOT ON DOUBLE-WORD 
Clie nesutt <0, set ro 1 BB F!x€D-POINT OVERFLOW Oo BOUNDARY 
Bic ResuLT >0o, set TO 2 C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
Ml iF OVERFLOW, SET TO 3 (operation Oop 1 NOT 00D NUMBERED REGISTER 
CJUNCHANGED 0 none 





Function: 


Causes the absolute value of the contents of the operand 2 register (r2) to be placed in the operand 1 (r,) 
register. 





Explicit and Implicit Format: 





Operational Considerations: 


s Positive numbers remain unchanged. When the second operand (r.) is negative, the twos 
complement is placed in the first operand (r;) location. 


i] A fixed-point overflow condition exists and the number remains unchanged when the maximum 
negative number is complemented. 


a Operand 2 (r.) remains unchanged. 
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Possible Program Exceptions 










OPCODE = + @ ADDRESSING i PROTECTION 
| rv ee (J DATA (INVALID SIGN/DIGIT)} [] SIGNIFICANCE 
(eyTes) ||] OECIMAL DIVIDE Wl SPECIFICATION: 


D DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
CO Execute OP 1 NOT ON HALF-WORD BOUNDARY — 


Condition Codes 


Olle RESULT = 0, SET TOO 
Or RESULT <0, SETTO1 
Cif RESULT >0O, SET TO 2 
OF OVERFLOW, SET TO 3 
WMSee NOTE 


OC EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(J EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO) F1XED-POINT DIVIDE . OP 2 NOT ON DOUBLE-WORD ~<—_ 


CO) F1xXED-POINT OVERFLOW BOUNDARY 
C] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


@ OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE ~~ 





Function: 
Replaces all or part of the current PSW. 


Explicit Format: 







A OPERATION A OPERAND 


[symbol] 


Implicit Format: 







A OPERATION A OPERAND 


[symbol] 


NOTE: 





Condition code is set as specified in the new PSW loaded. 
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OBJECT 


ADDRESSING 0 PROTECTION 
OPCODE FORMAT | INST. QO 


(0 DATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 
(J DECIMAL DIVIDE CU SPECIFICATION: 
(J DECIMAL OVERFLOW 
0 Execute 


TYPE LGTH. 
(BYTES) 


Condition Codes 


Cir RESULT = 0, SET TOO 
Clie RESULT <0, SETTO1 
Ole RESULT >0O, SET TO 2 
CIF OVERFLOW, SET TO 3 
BB UNCHANGED 


NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 
OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 





0 EXPONENT OVERFLOW 
C0 EXPONENT UNDERFLOW 
OD FIXED-POINT DIVIDE 

C FIX€D-POINT OVERFLOW 
(1) FLOATING-POINT DIVIDE 
OC OPERATION 







Boo oooo00 





Function: 


Causes the contents of the register specified by operand 2 (r2) to be loaded into the register specified by 
operand 1 ({r,). 


Explicit and Implicit Format: 





OPERAND 





A OPERATION A 


Operational Considerations: 


a The contents of the register specified by operand 2 (r.) are loaded into the register specified by 
operand 1 (r;). 


 ] The contents of the register specified by operand 2 (r.) remain unchanged. 
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Possible Program Exceptions 


ff ADDRESSING WB PROTECTION 

C0 DATA (INVALID SIGN/DIGIT) | ([] SIGNIFICANCE 

(J DECIMAL DivIDE Wi SPECIFICATION: 

CJ DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

0 execute OP 1 NOT ON HALF-WORD BOUNDARY 
OC EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(J EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(CO FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

CO] F1x€0-POINT OVERFLOW BOUNDARY 

oO FLOATING-POINT DIVIDE OP 2 NOT EVEN NUMBERED REGISTER 
i OPERATION OP 1 NOT OOO NUMBERED REGISTER 

NONE 











(BYTES) 


aoe 


M@ set Too 
Wsetroi 
OC set to2 
Olserto3 
(J UNCHANGED 


ee aaah 
OPCODE FORMAT | INST. 
TYPE LGTH. 

































OOm oooo0 







Function: 
Calculates the parity on corresponding bits of every byte in a data block. 


Explicit Format: 









LABEL A OPERATION A 


[symbol] 


OPERANO 





Implicit Format: 





AOPERATION A OPERAND 
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General 


OBJECT 
INST. 
LGTH. 
(BYTES) 


Candition Codes 


Clif RESULT = 0, SET TOO 
Cit rnesutt <0, set To1 
OF RESULT >0, SET TO 2 
CJiF OVERFLOW, SET TO 3 
BBUNCHANGED 


























f ADDRESSING 

CO DATA (INVALID SIGN/DIGIT) 
(J DEciMAx olvibe . 

OC DEcimMat OVERFLOW 

0 execute 

(J EXPONENT OVERFLOW 

CJ ExPONENT UNDERFLOW 

CO F1X€D-POINT DIVIDE 

(] FixED-POINT OVERFLOW 

(0 FLOATING-POINT DIVIDE 
OPERATION 


OPCODE FORMAT 

























O00 Owooo0 


2 
re) 
z 
m 


Function: 


Possible Program Exceptions 


MB PROTECTION 
0 SIGNIFICANCE 
W@ sPeciFicaTION: 





2-102 










NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 


. 





Loads the relocation register specified by operand 1 with data taken from the full word in main storage 


specified by operand 2. 


Explicit Format: 





A OPERATION A 





LABEL 


[symbol] rd, (b,) 





Implicit Format: 





LABEL A OPERATION A 





OPERAND 
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Floating Point 


General 
OBJECT 
OPCODE | FORMAT 
TYPE 


a 


@ iF ReEsutt = 0, SET TOO 
Wir Resuct<o, ser to1 
Bf RESULT >o, SET TO 2 
CJIF OVERFLOW, SET TO 3 
CJ UNCHANGED 


Possible Program Exceptions 


() ADDRESSING C PROTECTION 

























sells (CO DATA (INVALID SIGN/OIGIT)| (1) SIGNIFICANCE 
(ayTes) || CJ DECIMAL DIVIDE WB SPECIFICATION: 










NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


OC pecimat OveRFLOW 

0 execute 

(CJ EXPONENT OVERFLOW 
CO) EXPONENT UNDERFLOW 
(J FiXE0-POINT DIVIDE 

0 FIxX€0-POINT OVERFLOW 
(C0 FLOATING-POINT DIVIDE 
( OPERATION 
























OOO OOOO 


Function: 


Causes the double-word contents of the operand 2 (r2) register to be placed in the double-word operand 1 
(r,) register. The condition code is set by this instruction. 


Explicit and Implicit Format: 


A OPERATION A OPERAND 





Operational Considerations: 
| The contents of operand 2 (r2) remain unchanged. 


s When the same register is specified by operand 1 (r,) and operand 2 (r,), the operation is equivalent 
to a test without data movement. 
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Floating Point 


OBJECT 
INST. 
LGTH. 
(BYTES) 


Possible Program Exceptions 


(J ADDRESSING (] PROTECTION 

(C0 DATA UNVALID SIGN/OIGIT) | (] SIGNIFICANCE 

CJ DECIMAL DIVIDE SPECIFICATION: 

C DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
© execute OP 1 NOT ON HALF-WORD BOUNDARY 
(J EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
0 FIx€0-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


CU FIxX€0-POINT OVERFLOW BOUNDARY 
oO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(C0 oreration OP 1 NOT OOD NUMBERED REGISTER 
NONE 
































OPCODE | FORMAT 


Panem rex] 


























Condition Codes 








iF RESULT = 0, SET TOO 
@ ire resuct <o, set to1 
Wir REsucT >0, seT TO2 
CJ1F OVERFLOW, SET TO 3 
Ol uNncHaANGeD 
















000 ooo0s 







Function: 


Causes the contents of a full word in the operand 2 (r.) register to be placed in a full word in the operand 1 
(r;) register. The condition code is set by this instruction. 


Explicit and Implicit Format: 


AOPERATION A 





Operational Considerations: 
a The contents of operand 2 (r.) remain unchanged. 


e When the same register is specified by operand 1 (r) and operand 2 (r.), the operation is equivalent 
to a test without data movement. 
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General Possible Program Exceptions 
: OBJECT ESSING PROTECTION 
OPCODE FORMAT Q)aoor 0 
Penew HEX] 


pire [iz{ rr | 2 | 


Mie REsuLT = 0,SET TOO 
Wir Resuct <o, set To1 
Wir RESULT >O, SET TO 2 
CIF OVERFLOW, SET TO 3 
OJ uNcHANGED 























pee (C0 DATA (INVALID SIGN/OIG!T)} () SIGNIFICANCE 
(aytes) || DECIMAL DIVIDE CO) SPECIFICATION: 















NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 


OD vecimat OVERFLOW 

0 execute 

0 ExPONENT OVERFLOW 
C0 ExPoneNnT UNOERFLOW 
0 F!x€0-POINT DIVIDE 

O FiIxED-POINT OVERFLOW 
© FLOATING-POINT O!VIDE 
CJ OPERATION 




















@O0 ooo000 


2 
re] 
2 
m 





Function: 


Causes the contents of the register specified by operand 2 (r.) to be loaded into the register specified by 
operand 1 (r,) and the condition code to be set to reflect the value contained in the registers. 


@ Explicit and Implicit Format: 
i . 


A OPERATION ray 





Operational Considerations: 


s The contents of the register specified by operand 2 (r.) are loaded into the register specified by 
operand 1 (r;). 


s The contents of the register specified by operand 2 (r.) remain unchanged. 
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OPCODE OBJECT || gy ADDRESSING WB PROTECTION 
"Evee tars CZ DATA (INVALID SIGN/OIGIT) | [) SIGNIFICANCE 
| mnem. {HEX. | iaytes) || CD) O€cIMAL DiviDE MJ SPECIFICATION: 







NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD 8OUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON DOUBLE-WORD 
BOUNOARY 
OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODO NUMBERED REGISTER 
NONE 


DC vecimMat OVERFLOW 

O execute 

(C] ExPONENT OVERFLOW 
OC EXPONENT UNDERFLOW 
CO F1x€0-POINT DIVIDE 

0) FIx€D-POINT OVERFLOW 
CO FLOATING-PSINT DIVIDE 
(J OPERATION 





| mw {sc{ rx | 4 | 


CJ) if RESULT = 0, SET TOO 
Ole resuct <o, set To1 
Or Resutt >0o, set TO2 
Clif OVERFLOW, SET TO 3 
BBUNCHANGED 























OOm Osg8000 







Function. 


Causes the contents of the odd register of the even-odd pair specified by operand 1(r,) to be multiplied by 
the contents of operand 2, a full word in main storage. The product is placed in the even-odd pair of 
registers specified by operand 1 (r,). 





Explicit Format: 







AOPERATION A 





LABEL 


[symbol] 


Implicit Format: 








AOPERATION A OPERAND 





LABEL 


Operational Considerations: 
a Both operands are treated as fixed-point, 32-bit signed integers. 
s The contents of operand 2, the muitiplier in a full word in main storage, remain unchanged. 


a The product is treated as a 64-bit, fixed-point signed integer and occupies an even-odd register pair 
specified by operand 1 (r,). 
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s The multiplicand is first loaded into the odd-numbered register of the even-odd pair specified by 
operand 1 (r,). The content of the even-numbered register is ignored until replaced by the most 
significant 32 bits of the product. 


a The sign of the product is determined algebraically. 


a A specification exception results if operand 2 is not on a full-word boundary and also if operand 1 (r,) 
specifies an odd-numbered register. 








UP-8914 © 
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MD 


Floating Point 















#9 ADDRESSING 
CI DATA (INVALID SIGN/DIGIT) 
CJ OECIMAL Divide 

OJ vecimMat OVERFLOW 

0 execute 

WB EXPONENT OVERFLOW 

MB EXPONENT UNDERFLOW 

CD Fix€D-POINT DIVIDE 

0 F1x€D-POINT OVERFLOW 

OC FLOATING-POINT DIVIDE 

CJ OPERATION 


































General 
OBJECT 
OPCODE | FORMAT 
TYPE LGTH. 
(BYTES) 
Condition Codes 

CJiF RESULT = 0, SET TOO 

Of RESULT >O, SET TO2 

CIF OVERFLOW, SET TO 3 


INST. 
Ore Resutt <0, set To1 
GE UNCHANGED 





O00 wWooos 





Function: 


Possible Program Exceptions 


@ PROTECTION 
CD SIGNIFICANCE 
WB SPECIFICATION: 


NONE 


2-108 
















NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORDO BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
oP 1 NOT OCOD NUMBERED REGISTER 


Causes the contents of the double word in the operand 1 (r,) register to be multiplied by the contents of a 
double word in main storage specified by operand 2. The normalized product is placed in the double word 


of the operand 1 (r,) register. 


Explicit Format: 










LABEL A OPERATION A 





[symbol] 


Implicit Format: 








A OPERATION A 





LABEL 


OPERAND 


OPERAND 
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MDR 


Floating Point 







OBJECT 











OPCODE 
act ied apa (0 DATA (INVALID SIGN/DIGIT) | () SIGNIFICANCE 
(BYTES) || (J DECIMAL DIVIDE Wi SPECIFICATION: 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 


0 DECIMAL OVERFLOW 

0 ExeCuUTE 

EXPONENT OVERFLOW 
M@ EXPONENT UNDERFLOW 
CO FIXED-POINT DIVIDE 

0 FIXED-POINT OVERFLOW 
(0 FLOATING-POINT DIVIDE 
(0 OPERATION 


Condition Codes 


Cif RESULT = 0, SET TOO 
Or RESULT <0, SET TO1 
(Cir RESULT >O, SET TO 2 
CIF OVERFLOW, SET TO 3 
MB UNCHANGED 





OOO OOOO 


z 
° 
2 
m 





Function: 
Causes the contents of the double word in the operand 1 (r,) register to be multiplied by the contents of the 
double word in the operand 2 (r,) register. The normalized product is placed in the double word of the 


operand 1 (r,) register. 


Explicit and Implicit Format: 


A OPERATION A OPERAND 





Possible Program Exceptions 


(] ADDRESSING OC PROTECTION 





1 + 
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Floating Point 







OBJECT 













M@ ADDRESSING 


OPCODE rs 
eee eee 1 DATA (INVALID SIGN/DIGIT) 
(Bytes) || (] DECIMAL DiviDE 
C2 DECIMAL OVERFLOW 
OJ execute 


| ome jr] ax | 4 | 
Condition Codes 


(Clif RESULT = 0, SET TOO 





@ EXPONENT OVERFLOW 
@ EXPONENT UNDERFLOW 
C) FIXED-POINT DIVIDE 

(] FIXED-POINT OVERFLOW 
(0 FLOATING-POINT DIVIDE 
OC oPERATION 


Or Resutt <o, SET TO1 
(Jif RESULT >0, SET TO2 
CIF OVERFLOW, SET TO 3 
HB UNCHANGED 





Function: 


2-110 
Update B 





Possible Program Exceptions 


PROTECTION 
CO SIGNiFICANCE 
Wi SPECIFICATION: 


OOO O8 OO 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 





Causes the contents of a full word in the operand 1 (r,) register to be multiplied by the contents of a full 
word in main storage specified by operand 2. The normalized product is placed in a full word of the operand 


1 (r,) register. 


Explicit Format: 








A OPERATION A 


[symbol] r, .d, (x, ,b,) 


Implicit Format: 


A OPERATION A 


OPE RAND 







OPERAND 
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Floating Point. 







Possible Program Exceptions 


(J ADOREsSING CO) pRoTecTION 

( OATA (INVALID SIGN/DIGIT)| [1] SIGNIFICANCE 

(CO O€cIMAL DiviDE WE SPECIFICATION: 

Oo DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
OJ execute OP 1 NOT ON HALF-WORD BOUNDARY 
IB EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
WB EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO] FIX€D-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


CO Fix€0-POINT OVERFLOW BOUNDARY 
C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


C oreration OP 1 NOT ODD NUMBERED REGISTER 
NONE 








OBJECT 
INST. 
LGTH. 


oPpcobe FORMAT 
TYPE 


Condition Codes 


OJ iF RESULT = 0,SETTOO 
Olie Resuct <0, set To 1 
Clit RESULT >0, SET TO 2 
CIF OVERFLOW, SET TO3 
QB uUNncHANGED 





























OOO OOOO 





Function: 
Causes the contents of a full word in the operand 1 (r,) register to be multiplied by the contents of a fuil 


word in the operand 2 (r.) register. The normalized product is placed in a full word in the operand 1 (r,)} 
register. 


rl ; Explicit and Implicit Format: 







AOPERATION A OPERAND 


[symbol] 
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[§ ADDRESSING @ PROTECTION 

(J DATA (INVALID SIGN/OIGIT) | [) SIGNIFICANCE 
(J DECIMAL O!viDE WM SPECIFICATION: 
OJ DECIMAL OVERFLOW 
O execute 


ae. aa 
OPCODE INST. 
LGTH. 


(BYTES) 


Condition Codes 


Cite REsuLT = 0,SET TOO 
Clie Result <o, set To1 
Clie RESULT >0O, SET TO 2 
Cit" ovVERFLOW, SET TO 3 
UNCHANGED 


NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP ZNOT ON DOUBLE-WORD 
BOUNDARY 

OP 1 NOT EVEN NUMBERED REGISTER 


OP 1 NOT ODO NUMBERED REGISTER 





C ExPONENT OVERFLOW 
CO ExPONENT UNDERFLOW 
C] FIXED-POINT DIVIDE 

O F1Ix€D-POINT OVERFLOW 
O FLOATING-POINT DIVIDE 
C) opERATION 







O00 OOg8o00 


2 
°O 
2 
m 





Function: 


Causes the contents of the register specified by operand 1 (r,) to be multiplied by the contents of operand 
2, a half word in main storage. The product is placed in the register specified by operand 1 (r,). 


Explicit Format: 








OPERAND 





AOPERATION A 





LABEL 






[symbol] r, d, (x, b,) 


Implicit Format: 


AOPERATION A 





Operational Considerations: 


a Operand 2 is expanded after being read from storage; then both operands are treated as fixed-point, 
32-bit signed integers. 


s The contents of operand 2, the multiplier, a half word in main storage, remain unchanged. 

s The sign of the product is determined algebraically. 

s if the multiplication results in a product that exceeds 32 bits, the high-order bits are ignored but the 
overflow condition is not indicated. The sign and value of the product may not be correct after 


overflow. 


a A specification exception will result if operand 2 is not on a half-word boundary. 
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Possible Program Exceptions 


HB ADDRESSING W@ PROTECTION 







OBJECT 


ees (J OATA (INVALID SIGN/DIGIT) .C SIGNIFICANCE 
(BYTES) (2D DECIMAL DivIDE I SPECIFICATION: 


OPCODE | FORMAT 
Panem nex] 
[mo fer] ons | 4 | 


Condition Codes 


MB set too 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 


(C1 vecimat OVERFLOW 

O execute 

(0 EXPONENT OVERFLOW 
O EXPONENT UNDERFLOW 
0 FIXED-POINT DIVIDE 

OC FixXE€D-POINT OVERFLOW 
C FLOATING-POINT DIVIDE 
#B OPERATION 


Miser to1 
M set To2 
Mset To3 
OJUNCHANGED 





NONE 


O 
QO 
O 
Q 
QO 
0 
4O 
O 


Function: 
Moves directives to and from a directive pool and moves buffers to and from a buffer pool. 


Explicit Format: 










LABEL A OPERATION A 


[symbol] 


OPERAND 





Implicit Format: 





A OPERATION A OPERAND 
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Possible Program Exceptions 


Mf AODRESSING @ PROTECTION 

HB DATA (INVALID SIGN/O1GIT) | [) SIGNIFICANCE 

(0 DECIMAL Divioe Wl SPECIFICATION: 

oO DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

CO) execute OP 1 NOT ON HALF-WORD BOUNDARY 


General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


(BYTES) 


Condition Codes 


Clie RESULT < 0, SET TOO 
Cjte Resutt <0, set to1 
Ole RESULT >0, SET TO 2 
OF OVERFLOW, SET TO 3 
BUNCHANGED 














(J EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
CO ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO Fix€0-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

0 F1x€0-POINT OVERFLOW BOUNDARY 







OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT O00 NUMBERED REGISTER 
NONE 


(J FLOATING-POINT DIVIDE 
(J OPERATION 






Function: 


Causes the contents of operand 1 to be multiplied by the contents of operand 2. The product is placed in 
the operand 1 location. 


Explicit Format: 











LABEL AOPERATION A 


[symbol] 






d, (1, b,).d, (1,,.b,) 





Implicit Format: 








LABEL A OPERATION A OPERAND 








s, (1), (lp) 





Operational Considerations: 
e All signs and digits are checked for validity, and the sign of the product is determined algebraically. 
s Operand 1 must be longer than operand 2. 
a Operand 1 and operand 2 may overlap if their least significant bytes coincide. 


i] The size of the multiplier (operand 2) cannot be more than 15 digits and sign. 
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a The number of digits in the product is equal to the number of digits in the operands; therefore, the 
multiplicand (operand 1) must have a field of most significant zero digits to equal, in size, operand 2. 
The maximum product size is 31 digits. At least one most significant digit of the product field is zero. 


= - Data exception indicates one or more of the following conditions: 


invalid sign or digit code 


Operand 1 has insufficient high-order zero digits. 


Incorrect overlap 
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MR 








Possible Program Exceptions 


(2 ADORESSING Cj PROTECTION 























OBJECT 

















OPCODE 
=e Oe ee eae (0 DATA (INVALID SIGN/O!GIT) | [1] SIGNIFICANCE 
MNEM. (Bytes) || (J OECIMAL DivIDE BB SPECIFICATION: 








Cl vecimat OvERFLOW 

C) Execute 

CJ EXPONENT OVERFLOW 
(1 EXPONENT UNDERFLOW 
OJ FixX€D-POINT DIVIDE 

OC £1x€0-POINT OVERFLOW 
CO FLOATING-POINT DIVIDE 
(0 OPERATION 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNOARY 


OP 1 NOT EVEN NUMBERED REGISTER 
oP 1 NOT OOD NUMBERED REGISTER 
NONE 


Seca en 


OliF RESULT = 0, SET TOO 
Cie resutt <0, set To1 
Or RESULT >0O, SET TO2 
CIF OVERFLOW, SET TO 3 
UNCHANGED 











OO@ O0000 





Function: 
Causes the contents of the odd register of the even-odd pair specified by operand 1 (r,) to be multiplied by 
the contents of the register specified by operand 2 (r). The product is placed in the even-odd pair of 
registers specified by operand 1 (r,). 


Explicit and Implicit Format: 





OPERAND 


Operational Considerations: 
s Both.operands are treated as fixed-point, 32-bit signed integers. 
a The contents of operand 2 (r2), the multiplier, remain unchanged. 


a The product is treated as a 64-bit, fixed-point signed integer and occupies an even-odd register pair 
specified by operand 1 (r;). 


a The multiplicand is first loaded into the odd-numbered register of the even-odd pair specified by 
operand 1 (r,). The content of the even-numbered register is ignored until replaced by the most 
significant 32 bits of the product. 

s The sign of the product is determined algebraically. 


a A specification exception results if operand 1 (r,) specifies an odd-numbered register. 


, 
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OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


j mss [es] ss | 6 | 


Condition Codes 


M@ setrtoo 
@setto1 
@ ser To2 
@ ser To3 
(J UNCHANGED 


Possible Program Exceptions 


HJ ADDRESSING Wi PROTECTION 

(1 DATA (INVALID SIGN/DIG!IT) | [] SIGNIFICANCE 

(J DECIMAL Divide WI SPECIFICATION: 

CJ vEcimMaAt OVERFLOW NOT A FLOATING-POINT REGISTER 
O] execute OP 1 NOT ON HALF-WORD BOUNDARY 
CO EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
CO exPoNENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
OD FIXEO-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


C0 FIX€D-POINT OVERFLOW BOUNDARY 
C] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


Mi OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 




























































OOO soo00 


* Function: 


Performs an operation specified by operand 1 on two operands indirectly specified by operand 2. The result — 
is optionally put in the location specified by operand 1. The condition code is set according to the result. 
Program control, depending on the result, then passes either to the next sequential instruction or skips 
forward the number of half bytes specified by immediate operand 3, continuing with the instruction found 


@ there. 


Explicit Format: 


LABEL AOPERATION A OPERAND 


[symbol] d, (i, .b, ).d,(i,-b,) 





Implicit Format: 





A OPERATION A 





LABEL OPERAND 


s, (i, )s, (ig) 


Operational Considerations: 
a The immediate byte of operand 1 must be specified as a self-defining term within the range 0,.—8\.. 
s Operand 2 must lie on a full-word boundary. 


a Operand 3 can be specified as an absolute or relocatable expression. In neither case, however, must 
it exceed 15 half words (30 bytes) in value. 


UP-8914 





MVC - 




















al 
TYPE LGTH. 
(SYTES) 


CJ1F RESULT = 0, SET TOO 
Olir resutt <0, set To 1 
Oe RESULT >0, SET TO2 
CJIF OVERFLOW, SET TO3 
BB UNCHANGED 


Function: 


fc eC 








SPERRY UNIVAC OS/3 
ASSEMBLER 


HB ADDRESSING 

C DATA UNVALID SIGN/DIGIT) 
CO DECIMAL DIVIDE 

CO vecimar ovERFLOW 

0 execute 

(2 EXPONENT OVERFLOW 

(2 ExPONENT UNDERFLOW 

C FtIx€D-POINT DIVIDE 

CO) F1x€0-POINT OVERFLOW 

OC FLOATING-POINT DIVIDE 

(CO OPERATION 

























000 o0n000 


2 
fe] 
2 
m 


7 Possible Program Exceptions 


WB PROTECTION 
QQ SIGNIFICANCE 
OC SPECIFICATION: 


2-118 

















NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD SOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNOARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOO NUMBERED REGISTER 





Causes the contents of the field in main storage specified by operand 2 to be placed in the field in main 
1. 


storage specified by operand 


Explicit Format. 






LABEL 


[symbol] 





Implicit Format: 









LABEL 


Operational Considerations: 


A OPERATION A 





A OPERATION A 






d, (I,b,).d,(b,) 





a The transfer proceeds from left to right. 





a The number of bytes transferred is specified by 1 in operand 1. 


8 The contents of operand 2 remain unchanged unless operand 1 and operand 2 overlap. 


s if the number of bytes to be moved is not explicitly shown in operand 1, then the number will be 
equal to the length attribute of operand 1. 
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MVCL 












Possible Program Exceptions 


W AODRESSING WI PROTECTION 


















OBJECT 














OPCODE 
== pertetins hella C OATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 
| mNem. [HEX. | (Bytes) {| (J DECIMAL DIviDE WE SPECIFICATION: 






OC] DECIMAL OVERFLOW 

CO execute 

CJ EXPONENT OVERFLOW 
O] EXPONENT UNDERFLOW 
(J FIXED-POINT DIVIDE 

OD FIxX€D-POINT OVERFLOW 
(0 FLOATING-POINT DIVIDE 
(J OPERATION 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 


OP 2 NOT EVEN NUMBERED REGISTER 
NONE 


wer [orf an | 2 | 


Mi irF op 1=0P 2,SET TOO 
@ if op 1<0P 2,seT To 1 
iF op 1>0P 3, SET To 2 
@setro3 

(UNCHANGED 




















oom oooo0o0 





Function: 


Moves data from the main storage area specified by operand 2 to the main storage area specified by 
operand 1. 


Explicit and Implicit Format: 





AOPERATION A OPERAND 


Operational Considerations: 


a Operands 1 and 2 must each specify the even-numbered register of an even-odd register pair. Within 
each operand, the even-numbered register contains the operand address, and the odd-numbered 
register, the operand length. 


s When operand 2 is shorter than operand 1, a:padding byte contained in operand 2 fills the remaining 
area of operand 1. When operand 2 is longer than operand 1, only as much of operand 2 as equals 
operand 1 in length is moved, starting at the operand 2 address. 


a The instruction proceeds left to right, byte by byte. 
e The instruction terminates, setting the condition code to 3, if destructive overlap would otherwise 


occur, that is, if a main storage location would be used as an operand 2 source byte after acting as an 
operand 1 destination byte. 
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Possible Program Exceptions 


OBJECT || gy ADDRESSING Ml PROTECTION 


opcove | T. 
Sovak: rele (0 DATA (INVALID SIGN/OIG!T) | (] SIGNIFICANCE 


(sytes) || DECIMAL Divine C] sPecirication: 
C DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
0 execute OF 1 NOT ON HALF-WORD BOUNDARY 


CJ ExPoNeNT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
Pine WEEUCE «Geer ao CO FIxXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 
Oie resuct <0, set To 1 CO Ftx€0-POINT OVERFLOW BOUNDARY 
Clie RESULT >o, set TO 2 C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


CJ1f OVERFLOW, SET TO 3 OC OPERATION OP 1 NOT OOO NUMBERED REGISTER 
MB UNCHANGED NONE 





Function: 


Causes the one byte of data used in the instruction as operand 2 to be moved into the one byte of main 
storage specified by operand 1. 


Explicit Format: 









LABEL A OPERATION A 







[symbol] 


Implicit Format: 


LABEL AOPERATION A 





Operational Considerations: 
s The immediate data in the instruction, operand 2, must specify one byte of data. 


s The length attribute of the field specified by operand 1 may be longer than one byte, but only the one 
byte addressed by operand 1 will be replaced by the immediate data (operand 2). 
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Possible Program Exceptions 
OPCODE ———{" HB ADDRESSING Ml PROTECTION 
| ee oe [1] DATA (INVALID SIGN/DIGIT)| [J SIGNIFICANCE 
: (sytTes) |} CO) OECIMAL DIVIDE CO specification: 


CO DECIMAL OvieRFLOW NOT A FLOATING-POINT REGISTER 
pain eo Clexecute OP 1 NOT ON HALF-WORD BOUNDARY 


CJ ExPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
Condition Codes (CO) ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 


0 FIx€D-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

Clie RESULT <0, SET TO 1 0 FIXED-POINT OVERFLOW BOUNDARY 

CF RESULT >0, SET TO 2 OC FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
O1F OVERFLOw, SET TO 3 C0 operation OP 1 NOT ODD NUMBERED REGISTER 
BB UNCHANGED NONE 


(CJ iF RESULT = 0, SET TOO 





Function: 


Causes the least significant four bits (the digit or numeric field) of each byte specified by operand 2 to be 
moved to the least significant four bits of each byte of operand 1. 


Explicit Format: 







AOPERATION A 





LABEL 


[symbol] d, (1,b,).d, (b,) 





Implicit Format: 








AOPERATION A 





LABEL OPERAND 





Operational Considerations: 
s The four most significant bits of each byte (zone field) remain unchanged. 
s The contents of operand 2 remain unchanged unless there is overlapping. 
e Overlapping of operands is permitted. 
a The number of bytes transferred is specified by 1 in operand 1. 


@ s If the number of bytes to be moved is not explicitly shown in operand 1, then the number will be 
equal to the length attribute of operand 1. 
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MVO 





OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 

pmvo fri] ss | 6 | 


Condition Codes 


Ott RESULT = 0, SET TOO 
Coif resuct <o, set tor 
Cir RESULT >0o, SET TO2 
CIF OVERFLOW, SET TO 3 
QB UNCHANGED 


Possible Program Exceptions 


MB ADDRESSING Wi PROTECTION 
(1) DATA (INVALID SIGN/OIGIT) | () SIGNIFICANCE 

CJ DECIMAL DivioE OJ SPECIFICATION: 

CO) vecimat OvERFLOW NOT A FLOATING-POINT REGISTER = |. 
Oo EXECUTE OP 1 NOT ON HALF-WORDOD BOUNDARY 
oO EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
C] EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
im FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


CJ FIxED-POINT OVERFLOW BOUNDARY 
CO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


C opeRATION OP 1 NOT ODO NUMBERED REGISTER 
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Function: 


Moves the contents of operand 2 to operand’1 with a 4-bit (half-byte) shift to the left. 


Explicit Format: 









LABEL AopeRATION A 


[symbol] 





d, (1, .b, ),d, (I,,b,) 





Implicit Format: 





A OPERATION A 





LABEL 


s, (I, ),s, (I) 


Operational Considerations: 
s This instruction proceeds from right to left. 
a The operands are not checked for valid codes. 


a Overlapping fields may occur. Unless the operands overlap, operand 2 and the least significant four 
bits of operand 1 remain unchanged. 


c If the second operand is exhausted before the first operand, the remaining first operand field is zero 
filled. If the result exceeds the capacity of the first operand field, the remaining digits of the second 
operand are ignored. This operation, in effect, prefixes the least significant digit or sign of the first 
operand with the digits of the second operand. 
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| | an Mvz 







OBJECT 
OPCODE FORMAT 
Pawem nex] 
| wvz fos] ss | 6 | 


Clif RESULT = 0, SET TOO 
Cir resutt <o, set to 1 
Or ResuLt >0, set TO 2 
CIF OVERFLOW, SET TO 3 
BB UNCHANGED 


Possible Program Exceptions 


HJ ADDRESSING §@ PROTECTION 






























ee C0 DATA (INVALID SIGN/O1GIT) | 1) SIGNIFICANCE 
(eytes) |} O OEciMaL OlvIDE OC sPEciFICATION: 





NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 
OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 
NONE 


( bec!mat OVERFLOW 

OC] execute 

(C] EXPONENT OVERFLOW 
(EXPONENT UNDERFLOW 
0 FIX€D-POINT DIVIDE 

0 Fix£0-POINT OVERFLOW 
CO FLOATING-POINT DIVIDE 
(CD OPERATION 































N00 00000 


Function: 


Causes the most significant four bits (the zone field) of each byte specified by operand 2 to be moved to the 
most significant four bits of each byte of operand 1. 


Explicit Format: 





LABEL A OPERATION A 





[symbol] d, (I,b, ),d, (b,) 





Implicit Format: 





LABEL A OPERATION A 





Operational Considerations: 
a The four least significant bits of each byte (digit field) remain unchanged. 
s The contents of operand 2 remain unchanged unless there is overlapping. 
s Overlapping of operands is permitted. 
i] The number of bytes transferred is specified by ! in operand 1. 


7 s If the number of bytes to be moved is not explicitly shown in operand 1, then the number will be 
@ equal to the length attribute of operand 1. 
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3 Possible Program Exceptions 


orcope OBJECT |] my ADDRESSING MI PROTECTION 
none eee (0 DATA (INVALID SIGN/DIGIT) | [J SIGNIFICANCE 
(eyTEs) || OECIMAL OlviIDE W@ SPECIFICATION: 
(J DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 


0 execute OP 1 NOT ON HALF-WORD BOUNDARY 


(CO EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
C ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
Micacsuit-oserrac CO FIXEO-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 
@ is pesuct 0, SETTO1 (J FIxX€0-POINT OVERFLOW BOUNDARY 
Ole nesuct >o, set To 2 CO) FLOATING-POINT DIVIDE 


OP 1 NOT EVEN NUMBERED REGISTER 
C]iF OVERFLOW, SET TO3 C oreRATION OFT NOT QD NUMEERED AEMISTER 
CJ UNCHANGED 





O 
O 
O 
a 
| 
Q 
QO 
O 


NONE 


Function: 


Causes a logical full-word AND operation to be performed on the contents of operand 1 (r,) and operand 2. 
The result is stored in the operand 1 (r,) register. Operand 2 is a full word in main storage. 


Explicit Format: 











LABEL A OPERATION A OPERAND 





. dd, (x, b,) 


Implicit Format: 








A OPERATION A 





LABEL OPERAND 


Operational Considerations: 


e If the corresponding bit positions in both operand 1 and operand 2 contain 1, the resultant bit will be 
1. If either bit is zero, the resultant bit will be zero. | 





a The rules of operation for logical AND (N) are illustrated by the following truth table: 
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(Operand 1) 





s It is possible to clear selected bits in operand 1 (r,) by specifying zeros in the corresponding bit 


positions of operand 2. 


s Operand 2 must be on a full-word boundary. 





@ 








SPERRY UNIVAC 0S/3 
ASSEMBLER 


UP-8914 





NC 





Mi ADORESSING 
( DATA (INVALID SIGN/OIGIT) 
( DECIMAL DIVIDE 

C DECIMAL OVERFLOW 

C] execute 

() €XPONENT OVERFLOW 

(0 EXPONENT UNDERFLOW 

(J FixEO-POINT DIVIDE 

CO] Fix£0-POINT OVERFLOW 

OC FLOATING-POINT DIVIDE 

(J OPERATION 




































OBJECT 
OPCODE | FORMAT 
TYPE LGTH. 
Condition Codes 
@ if RESULT «0,SET TOO 
Cie RESULT >09, SET TO 2 
CIF OVERFLOW, SET TO 3 


INST. 
psc [oo] ss | 6 | 
@ ir resuct 0, sET TO 1 
QC) UNCHANGED 
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Function: 


Possible Program Exceptions 


@ PROTECTION 
OC SIGNIFICANCE 
0] sPeciFicaTion: 


2-126 















NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 





Causes a logical AND operation to be performed on the contents of operand 1 and operand 2. Both 
operands are located in main storage. The result is stored in operand 1. 


Explicit Format: 








AOPERATION A 


d, (I,b, ),d,(b,) 


Implicit Format: 





A OPERATION A 





LABEL 


s, (1),s, 


Operational Considerations: 


OPERAND 










OPERAND 






s If the corresponding bit positions in both operand 1 and operand 2 contain 1, the resultant bit will be 


1. If either bit is zero, the resultant bit will be zero. 


s The rules of operation for logical AND (NC) are illustrated by the following truth table: 
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NC 





It is possible to clear selected bits in operand 1 by specifying zeros in the corresponding bit positions 
of operand 2. 


The number of bytes involved in the AND instruction is specified by | in operand 1. 


if the number of bytes to be used is not explicitly shown in operand 1, then the number will be equal 
to the length attribute of operand 1. 
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Possible Program Exceptions 


ff ADDRESSING Mi PROTECTION 

(1 DATA (INVALID SIGN/ODIGIT) | (1) SIGNIFICANCE 

OD DeciMAt ovine Cl sPeciFication: 

CJ DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
0 execute OP 1 NOT ON HALF-WORD BOUNDARY 
(C] ExPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(C ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO) Fix€0-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


O FIxeD-POINT OVERFLOW BOUNDARY 
CO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


C] operation OP 1 NOT ODD NUMBERED REGISTER 
NONE 


General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


@ iF RESULT = 0, SET TOO 
WB iF RESULT #0, SET TO1 
Clif RESULT >0@, SET TO 2 
CJ1F OVERFLOW, SET TA 3 
(J UNCHANGED 





































































000 00000 


Function: 


Causes a logical AND operation to be performed on the contents of operand 1 (a byte in main storage) and 
operand 2 (a byte of immediate data in the instruction). The result is stored in operand 1. 


Explicit Format: 











OPERAND 






LABEL AOPERATION A 





[symboi] 






Implicit Format: 





AOPERATION A OPERAND 





Operational Considerations: 


s If the corresponding bit positions in both operand 1 and operand 2 contain 1, the resultant bit will be 
1. If either bit is zero, the resultant bit will be zero. 


a The rules of operation for logical AND (NI) are illustrated by the following truth table: 
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Ni 


Result 


a It is possible to clear selected bits in operand 1 by specifying zeros in the corresponding bit positions 
of operand 2. 
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NR 


OBJECT 


Possible Program Exceptions : 


(J) ADORESSING CJ PROTECTION 








































oPpcoDEe ? ' 
renee gay (D DATA (INVALID SIGN/DIGIT)} (] SIGNIFICANCE 
(aytes) || CJ OEC:MAL DivIDE (CJ SPECIFICATION: 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON ODOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODO NUMBERED REGISTER 
NONE 


CJ DECIMAL OVERFLOW 
0 execute 

CO EXPONENT OVERFLOW 
CO EXPONENT UNOERFLOW 
O FixED-POINT DIVIDE 

CO FIXED-POINT OVERFLOW 
C FLOATING-POINT DIVIDE 
(CD OPERATION 





Condition Codes 


MB iF.RESULT = 0, SET TOO 
W if RESULT #0, SET TO? 
OF RESULT >0, SET TO2 
OIF OVERFLOW, SET TO 3 
CJ UNCHANGED 











@Ooo OoO0n00 





Function: 


Causes a logical AND operation to be performed on the contents of the registers specified by operand 1 (r,) 
and operand 2 (r2). The resuit is stored in operand 1 (r,). 


Execlicit and Implicit Format: 





Operational Considerations: 


a If the corresponding bit positions in both operand 1 (r;) and operand 2 (r2) contain !, the resultant bit 
will be 1. If either bit is zero, the resultant bit will be zero. ‘ 


t The rules of operation for logical AND (NR) are illustrated by the following truth table: . 





s It is possible to clear selected bits in operand 1 by specifying zeros in the corresponding bit positions 
of operand 2. 
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General 


OBJECT 








































@ AOORESSING 





OPCODE 
FORMAT Has (J DATA (INVALID SIGN/DIGIT) 
caytes) || (] OECIMAL DIVIDE . 




















CJ DECIMAL OVERFLOW | 
O execute O 
CO ExPONENT OVERFLOW OQ 
Mm oacccirsG setnos CO FIxXeD-POINT DIVIDE 0 
ie ResuLT #0,seT TO 1 C) FtxeD-POINT OVERFLOW O 
Ole nesuct >0, set T02 (J FLOATING-POINT DIVIDE 
CJ iF OVERFLOW, SET TO 3 (] OPERATION = 
OluncHancep O 


Function: 


: Possible Program Exceptions : 


WB PROTECTION 
CO SIGNIFICANCE 
WB SPECIFICATION: 


2 
f°] 
4 
mn 
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NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODO NUMBERED REGISTER 


Causes a logical OR operation to be performed on the contents of operand 1 (r,) and operand 2, a full word 


in main storage. The result is stored in operand 1 (r,). 


Explicit Format: 






LABEL 





A OPERATION A 


[symbol] r, dq (x,,b,) - 


Implicit Format: 










LABEL 





AOPERATION A 





[symbol] 


Operational Considerations: 


OPERAND 






OPERAND 


s A bit position in the result is set to 1 if the corresponding bit positions in either or both operands 


contain 1; otherwise, the result bit position is set to zero. 


a The rules of operation for logical OR (O) are illustrated by the following truth table: 
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a Operand 2 must be on a full-word boundary. 
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OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 

| oc jos} ss | 8 | 


Mb if RESULT = 0,SET TOO 
@ ir nesutt +o, set t0o1 
Our aAesuct >0, set TO 2 
CF oveRFLow, set TO3 
CJ UNCHANGED 























f ADDRESSING 

( DATA (INVALID SIGN/DIGIT) 
(CJ DECIMAL Divide 

( DECIMAL OVERFLOW 

0 execute 

0 EXPONENT OVERFLOW 

0 ExPoNeENT UNDERFLOW 

OC FIx€D-POINT DIVIDE 

C Fix€0-POINT OVERFLOW 

0 FLOATING-POINT DIVIDE 

CJ OPERATION 






























O00 oo0000 


Function: 


: Possible Program Exceptions 


@ PROTECTION 
OC SIGNIFICANCE 
CJ SPECIFICATION: 


NONE 


2-133 





oc 

















NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 














Causes a logical OR operation to be performed on the contents of main storage specified by operand 1 and 


operand 2. The result is stored in operand 1. 


Explicit Format: 








LABEL QOPERATION A 


d, (I,b, ),d, (b,) 


Implicit Format: 








LABEL AOPERATION A 





Operational Considerations: 


OPERAND 


OPERAND 








s A bit position in the result is set to 1 if the corresponding bit positions in either or both operands 


contain 1; otherwise, the result bit position is set to zero. 


a The rules of operation for logical OR (OC) are illustrated by the following truth table: 
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oc 


Results 
(Operand 1) 





e The number of bytes used is specified by | in operand 1. 


a If the number of bytes to be used is not explicitly shown in operand 1, then the number will be equal 
to the length attribute of operand 1. 
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Possible Program Exceptions 


OBJECT |] gy ADDRESSING HI PROTECTION 
OPCODE | FORMAT | INST. 
phe C1] DATA (INVALID SIGN/DIGIT) | (1) SIGNIFICANCE 
(Bytes) || (J OECIMAL DIVIDE OU speciFication: 
0 DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 


CJ execute OP 1 NOT ON HALF-WORD BOUNDARY 


CJ EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
Condition Codes CO] ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 


MictacG poo acrios OQ FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 
ir aceuLe 26 eer sO 1 0 FIx£0-POINT OVERFLOW BOUNDARY 

‘ C] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
Cite RESULT >0O, SET TO2 


Or OVERFLOW, SET TO 3 OC operation OP 1 NOT ODD NUMBERED REGISTER 
CJ UNCHANGED NONE 





Function: 


Causes a logical OR operation to be performed on the contents of operand 1 (a byte in main storage) and 
operand 2 (a byte of immediate data in the instruction). The result is stored in operand 1. 


Explicit Format: 










LABEL A OPERATION A OPERAND 


[symbol] 


Implicit Format: 





LABEL A OPERATION A OPERAND 





Operational Considerations: 


8 A bit position in the result is set to 1 if the corresponding bit positions in either or both operands 
contain 1; otherwise, the result bit position is set to zero. 
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Ol 


s The rules of operation for logical OR (Ol) are illustrated by the following truth table: 


{(Operand 1) 
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. Possible Program Exceptions 



























Buen. noah C) Avpressinc CJ PROTECTION 
Tooe eo (0 DATA (INVALID SIGN/OIGIT) | [J] SIGNIFICANCE 
| MNEM. [HEX. | (sytes) || (J) DECIMAL oIVIDE C) SPECIFICATION: 













NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY ; 


oP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODO NUMBERED REGISTER 


C0 Decimal OVERFLOW 

OC execute 

CJ EXPONENT OVERFLOW 
CO exPONENT UNDERFLOW 
0 FIX€0-POINT DIVIDE 

0 Fix€D-POINT OVERFLOW 
C0 FLOATING-POINT DIVIDE 
0 opeRATION 


| on jis} ra | 2 | 


if REsuLT=0,set TOO 
Wie REsuLT #0, SET TO 1 
‘CJ 1F RESULT >0, SET TO 2 
CF OVERFLOW, SET TO 3 
(CJ UNCHANGED 














woo oo0000 


2 
Oo 
2 
m 





Function: 


Causes a.logical OR operation to be performed on the contents of the registers specified by operand 1 (r;) 
and operand 2 (r,). The result is stored in operand 1 (r;). 


@ Explicit and Implicit Format: 


A OPERATION A 





Operational Considerations: 


8 A bit position in the result is set to 1 if the corresponding bit positions in either or both operands 
contain 1; otherwise, the result bit position is set to zero. 


s The rules of operation for logical OR (OR) are illustrated by the following truth table: 
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PACK 





Possible Program Exceptions — 











GEcore Ror || ME ADOREssING Ml PROTECTION 
epee toceni C OATA (INVALID SIGN/DIGIT) | CD] SIGNIFICANCE 
| Munem. {HEX.| (Bytes) || C) OECIMAL OIvIDE CO sPeciFicaTION: 


NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 

OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 


OJ peciMat OVERFLOW 

O execute 

( EXPONENT OVERFLOW 
CO exPoNneNT UNDERFLOW 
C FIXED-POINT DIVIDE 

‘C] Fix€0-POINT OVERFLOW 
CO] FLOATING-POINT DIVIDE 
( OPERATION 


jack [rz] ss | 6 _| 


Clif RESULT = 0, SET TOO 


Clie ResuLt <o, set To 1 
Cif RESULT > 0, SET TO 2 
CIF OVERFLOW, SET TO 3 
BE UNCHANGED 


O00 ooo000 


2 
° 
2 
m 





Function: 


Converts the contents of operand 2 from the unpacked format to the packed format, which is placed in 
operand 1. 


Explicit Format: 









A OPERATION 4 





LABEL 


[symbol] 





d, (1, .b,},dp(Ip,b,) 





Implicit Format: 









LABEL AOPERATION A 





s, (1, ),S, (1) 


Operational Considerations: 

s This instruction proceeds one byte at a time from right to left. The first byte operated on has its sign 
and digit reversed. (An F4 becomes 4F.) Each byte from then on has its zone removed and the digit 
half of the byte packed into the receiving area. 

s If operand 2 does not completely fill operand 1, the remaining operand 1 field is zero filled. 


a If the result exceeds the capacity of the operand 1 field, the remaining operand 2 digits are ignored. 


2 The operands are not checked for valid codes. 





e Overlapping fields may occur; each resultant byte is processed after each operand byte. 
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OBJECT 
ADDRESSING [J PROTECTION 
OPCODE | FORMAT | INST. a 
wpe ath 1] DATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 
ESC. (eytes) || (J) DECIMAL DIVIDE (1 SPECIFICATION: 


C1 DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
OO Execute OP 1 NOT ON HALF-WORD BOUNDARY 


| pap | ec] RA} oz 
Condition Codes 


O1F RESULT = 0, SET TOO 
Dir RESULT <0, SET TO 1 
Clif RESULT >O, SET TO 2 
CIF OVERFLOW, SET TO 3 
BB UNCHANGED 






(J EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(J EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
0 FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


OJ FIxED-POINT OVERFLOW BOUNDARY 
C1 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


Wi OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 





Function: 
Moves the IORB specified by operand 2 (r2) to the |ORB pool specified by operand 1 (r,). 


Explicit and Implicit Format: 






A OPERATION A OPERAND 


{symbol] 
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RESET 











Possible Program Exceptions : 


(1) AopREssiING CO PROTECTION 
(0 DATA (INVALID SIGN/DIGIT) (J SIGNIFICANCE 

( DECIMAL DiviDE Wi SPECIFICATION: 

OD DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
CO EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
CO) EXPONENT UNOERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO FIX€D-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 





OBJECT 
INST. 
LGTH. 
(BYTES) 
























OPCODE FORMAT 
TYPE 


LMNEM. |HEX.| 
reser [ent] 6 | 


W@ setTToo 






























CO) set To 1 0) Fix€0-PoINT OVERFLOW BOUNDARY 
O set ro 2 (] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
@ set T03 ff OPERATION OP 1 NOT ODD NUMBERED REGISTER 





000 ooo000 


z 
ce] 
z 
m 


( UNCHANGED 





Function: 
- Resets selected areas of the processor. 


Explicit Format: 


LABEL A OPERATION A OPERAND 





Implicit Format: 







LABEL A OPERATION A OPERAND 





INST3 PLACE1 
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Possible Program Exceptions 


Bi ADORESSING Mi PROTECTION 

(0 DATA UNVALID SIGN/OIG!IT)} (J SIGNIFICANCE 

DC DECIMAL DivibDEe MB SPECIFICATION: 

CJ DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
() execute OP 1 NOT ON HALF-WORD BOUNDARY 
CO EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
C] EXPONENT UNOERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
Cl FIxED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


@ F1x€0-POINT OVERFLOW BOUNDARY 
C] FLOATING-POINT DIVIDE -OP 1 NOT EVEN NUMBERED REGISTER 


C] opeRATION OP 1 NOT ODD NUMBERED REGISTER 


General 
OBJECT 
OPCODOE FORMAT | INST. 
TYPE LGTH. 


Condition Codes 


WB iF RESULT = 6, SET TOO 
@ if nesutt <o, set to 
@ if REsutT>o, set TO2 
WBif OVERFLOW, SET TO3 
OCOUNCHANGED 












































000 Owmoonon 


z 
3 
z 
m 





Function: 


Causes the contents of operand 2, a full word in main storage, to be subtracted from the contents of the 
register specified by operand 1 (r,). The results are placed in the operand 1 (r,) register. 


Explicit Format: 






LABEL AOPERATION A 


[symbol] 













Implicit Format: 





AoPperRaTION A 





Operational Considerations: 


s The subtraction is performed by converting the number in operand 2 into a signed twos complement 
binary number and then algebraically adding it to the value in operand 1 (r,). 


e The maximum fixed-point number that can be contained in a 32-bit register is 2,147,483,647(23'!—1). 
The minimum number is —2,147,483,648(—23'). For decimal numbers outside this range, an 
overflow condition is produced. 


a Operand 2 must be on a full-word boundary. 


a The contents of operand 2 are not changed by the subtract (S) instruction. 








UP-8914 SPERRY UNIVAC OS/3 __ 2-141 


ASSEMBLER 





.$D 


Floating Point 


Possible Program Exceptions ; 


fy ACDRESSING PROTECTION 
(0 DATA (INVALID SIGN/OIG!T) | I SIGNIFICANCE 

(CO DECIMAL o1viDE Mi SPECIFICATION: 

CO DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
O] execute OP 1 NOT ON HALF-WORD BOUNDARY 
WB EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNOARY 
MB EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO FIxXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


CO Fix€0-POINT OVERFLOW BOUNDARY 
oO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


CO oreration OP 1 NOT ODD NUMBERED REGISTER 
NONE 


General 
OBJECT 
OPCOOE FORMAT | INST. 
TYPE LGTH. 


if ResuLT=0,SETTOO 
Mir Resuct <o, set to1 
Wir Resuct>o, set To 2 
CJtF OVERFLOW, SET TO 3 
C) UNCHANGED 



































































OOO gs0008 


Function: 
Causes the contents of a double word in main storage specified by operand 2 to be algebraically subtracted 
from the contents of the double-word register specified by operand 1 (r,). The normalized difference is 
placed in the operand 1 (r,) register. 


Explicit Format: 





QOPERATION A 





LABE* OPERAND 












[symbol] rd, (x, b,) 





implicit Format: 


LABEL A OPERATION A 





Operational Consideration: 


s The execution of the SD instruction is identical to that of the AD instruction, except that the sign of 
operand 2 is reversed before addition. 
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SDR 


Floating Point 














OBJECT 

















C PROTECTION 






[) ADDRESSING 








OPCODE. 
fesilanns Mate (J DATA UNVALID SIGN/DIGIT) | HM SIGNIFICANCE 
(aytes) || OD O€CIMAL DIVIDE Wl SPECIFICATION: 





NOT A FLOAT'ING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUSBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE | 


OC DECIMAL OVERFLOW 

O execute 

fi EXPONENT OVERFLOW 
M@ EXPONENT UNDERFLOW 
OC Fix€D-POINT DIVIDE 

0 FIx€0-POINT OVERFLOW 
() FLOATING-POINT DIVIDE 
0 OPERATION 















Condition Codes 


W@if RESULT = 0,SET TOO 
Mir Resuct <o, set ro1 
Wir RESULT >0o, seT TO 2 
OF OVERFLOW, SET TO 3 
OCI UNCHANGED 









OOO OOoOo0om 


Function: 


Causes the contents of the double-word register specified by operand 2 (r,) to be algebraically subtracted 
from the contents of the double-word register specified by operand 1 (r,). The normalized difference is 
placed in the operand 1 (r,) register. 





Explicit and Implicit Format: 







A OPERATION A OPERAND 


[symbol] 


Operational Consideration: 


s The execution of the SDR instruction is identical to that of the ADR instruction, except that the sign 
of operand 2 (r2) is reversed before addition. 
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General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


| sov jecor} s | 4 | 


Condition Codes 


M set too 


Possible Program Exceptions 


MM ADDRESSING Mi PROTECTION 

(J DATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 

(J DECIMAL DiviDE Ml SPECIFICATION: 

CO DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
C] execute OP 1 NOT ON HALF-WORD BOUNDARY 
(J EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
1 EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(1 FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


O FIXED-POINT OVERFLOW BOUNDARY 
(J FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


i | OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 




















Msetto1 
Wset To2 
BMseTTo3 
[J] UNCHANGED 














OOO goooo 





Function: 


Enqueues a device on the designated channel device initiation queue for subsequent I/O operations. 


Explicit Format: 







A OPERATION A OPERAND 


[symbol] 


Implicit Format: 







A OPERATION A OPERAND 


[symbol] 
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SE 


Floating Point 





Possible Program Exceptions 


fy ADDRESSING Wi PROTECTION 

[J DATA (INVALID SIGN/DIGIT) | { SIGNIFICANCE 

( DECIMAL DiviDE Mi SPECIFICATION: 

C] DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
OC execute OP 1 NOT ON HALF-WORD BOUNDARY 


OBJECT 
OPCODE: | FORMAT | INST. 


TYPE LGTH. 
(BYTES) 


Condition Codes 


Wir RESULT = 0,SETTOO 
@ir Resuct <o,setto1 
BBir RESULT >0, SET TO2 
CIF OVERFLOW, SET TO 3 
CJ UNCHANGED 





@ EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
WB EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

DC FIx€D-POINT OVERFLOW BOUNDARY 





OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


(1) FLOATING-POINT DIVIDE 
C1 oPpERATION 






Function: 


Causes the contents of a full word in main storage specified by operand 2 to be algebraically subtracted 
from a full word in the register specified by operand 1 (r,). The normalized difference is placed in the 
operand 1 (r,) register. 


Explicit Format: 








LABEL A OPERATION A OPERAND 










[symbol] rd. (x,,b,) 


Implicit Format: 





OPERAND 





LABEL A OPERATION A 





Operational Consideration: 


a The execution of the SE instruction is identical to that of the AE instruction, except that the sign of 
operand 2 is reversed before addition. 








UP-8914 SPERRY UNIVAC OS/3 : 2-145 


ASSEMBLER 
Fa a ca a a rr nS PE AR ee ee 


SER 


Floating Point 





Possible Program Exceptions - 


( Aopressinc C protection 
(J DATA (INVALID SIGN/O1GIT)| MJ SIGNIFICANCE 

(0 DECIMAL DiviIDE @ sPeciFicaTion: 

QO DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
EXPONENT OVERF LOW OP 2 NOT ON HALF-WORD BOUNDARY 
M eExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO Fixeo-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0 Fixe€0-PoINT OVERFLOW BOUNDARY 
O FLOATING-POINT OIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


CJ OPERATION OP 1 NOT ODO NUMBERED REGISTER 


OBJECT 
TYPE LGTH. 


Condition Codes 


Gir SeEsuLT =0,SET TOO 
Mie Resuct <o, set To1 
@ ic RESULT >O, SET TO 2 
(C1F OVERFLOW, SET TO 3 
OJuUNcHANGED 



























































oOO0 OOOO 


z 
fe] 
2 
m 








Function: 


Causes the contents of a full word in the operand 2 (r.) register to be algebraically subtracted from a full 
word in the operand 1 (r,) register. The normalized difference is placed in a full word in the operand 1 (r,) 
register. ; 


@ Explicit and Implicit Format: 


A OPERATION A 





Operational Consideration: 


s The execution of the SER instruction is identical to that of the AER instruction, except that the sign of 
operand 2 is reversed before addition. 
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OBJECT 
OPCODE FORMAT | INST. 


# AODRESSING W PROTECTION 

(CO DATA UNVALID SIGN/OIGIT) | (] SIGNIFICANCE 

CO OEcIMAL DIVIDE W@ sPEcIFICATION: 

CO Decimat OvERFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


TYPE LGTH. 
(8YTES) 


Condition Codes 


Wir Resuct=-0,setT Too 
Wir ResuLT <0, SET TO? 
iF RESULT >O, SET TO 2 
WF OVERFLOW, SET TO 3 
CI UNCHANGED 





(J EXPONENT OVERFLOW 
C0 ExPONENT UNDERFLOW 
CO F1KED-POINT DIVIDE 

iM F1xX€0-POINT OVERFLOW 
0 FLOATING-POINT DIVIDE 
(J OPERATION 







O00 oOO@so00 


. Function: 


Causes the contents of operand 2, a half word in main storage, to be subtracted from the contents of the 
register specified by operand 1 (r,). The results are to be placed in the operand 1 (r,) register. 





Explicit Format: 










A OPERATION A OPERAND 





LABEL 


[symbol] 


Implicit Format: 








LABEL AOPERATION A OPERAND 





Operational Considerations: 


s The subtraction is performed by converting the number in operand 2 into a signed twos complement 
binary number, expanded to a full word, and then algebraically adding it to the value in operand 1 (r,). 


s The maximum fixed-point number that can be contained in 32-tit register is 2,147,483,647(23'—1); 
the minimum number is —2,147,483,648(—23'). For decimal numbers outside this range, an 
overflow condition is produced. 


s Operand 2 must be on a half-word boundary. 





s The contents of operand 2 are not changed by the subtract half word (SH) instruction. 
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a Possible Program Exceptions 


( ADDRESSING OC PROTECTION 
[] DATA UNVALID SIGN/OIGIT)} [] SIGNIFICANCE 

(J Decimat Divipe W@ SPECIFICATION: 

CJ Decimat OVERFLOW NOT A FLOATING-POINT REGISTER 
(C] execute OP 1 NOT ON HALF-WORD BOUNDARY 
() EXPONENT OVERFLOW 
















OBJECT 
OPCODE FORMAT | INST. 















TYPE LGTRH. 
(BYTES) 































oO 

Oo 

O =P. 2. NOT ON HALF-WORD BOUNDARY 

(C) EXPONENT UNDERFLOW O oP. 2 NOT ON FULL-WORD BOUNDARY 

@acrios CO FixeD-PoINT DIVIDE O oP 2 NOT ON DOUBLE-woRD 
Msetto1 C] FIxED-POINT OVERFLOW = BOUNDARY 
SET T02 C] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
WM set To3 C] OPERATION = OP 1 NOT ODD NUMBERED REGISTER 


(0 UNCHANGED NONE 


Function: 


Shifts the operand 1 register or even-odd register pair right or left by the number of bits specified in bits 
26—31 of the effective operand 2 address. 


a Explicit Format: 
( 


LABEL 









A OPERATION A OPERAND 







[symbol] 


Implicit Format: 





A OPERATION A OPERAND 


Operational Considerations: 


a Operand 3, bits 12—15 of the object instruction, forms a 4-bit mask that controls SHL operation as 
follows: 


— Bit 12 (XO00): set to O for a noncircular shift; set to 1 for a circular shift. 
— Bit 13 (OXOO): set to O for a left shift: set to 1 for a right shift. 
— Bit 14 (OOX0): set to 0 to shift a single register; set to 1 to shift an even-odd register pair. 


@ , — __ Bit 15 (OOOX): set to O to shift in O's; set to 1 to shift in 1’s. 
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a For an even-odd register pair, the user must specify the even-numbered register as operand 1. 


s Operand 2 can be specified as a self-defining term. 
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Possible Program Exceptions 


OPCODE OBJECT |) gy ADORESSING WI PROTECTION 
Foner eel (J DATA (INVALID SIGN/DIGIT) 0 SIGNIFICANCE 
(aytes) || J Oectmat oivioe WB SPECIFICATION: 
C DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 


O execute OP 1 NOT ON HALF-WORD BOUNDARY 


CO EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
Condition Codes CO) ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO] Fix€D-POINT OIVIDE OP 2 NOT ON DOUBLE-WORD 


CO) Fix€0-POINT OVERFLOW BOUNDARY 
CD FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


@Mserto3 (0 OPERATION OP 1 NOT O00 NUMBERED REGISTER 
SEE OPER. CONSIDERATIONS NONE 


Mser to; 
@serro2 





Function: 


Causes the contents of a full word in main storage specified by operand 2 to be subtracted logically from 
the contents of the operand 1 (r,) register. The difference is placed in operand 1 (r,). 


Explicit Format: 








A OPERATION A 





LABEL OPERAND 





[symbo!] 






Implicit Format. 










LABEL 





OPERAND 


A OPERATION A 






[symbol] | SL Fy Sq (Xp) 





Operational Considerations: 
s The subtraction is performed by adding the twos complement of operand 2 to operand 1. 
a All 32 bits of both operands are used. 
e The contents of operand 2 remain unchanged. 


a Operand 2 must be on a full-word boundary. 
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2 The condition code is set: 
— to if result is not zero (no carryout of most Significant bit position); 
— to 2 if result is zero (carryout of most significant bit position); or 
— to 3 if result is not zero (carryout of most Significant bit position). 


Code 0 is not used. A zero difference cannot be obtained without a carryout of the most significant bit 
position. 
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"Possible Program Exceptions 


[] ADDRESSING () PROTECTION 
(J DATA (INVALID SIGN/OIGIT) | [] SIGNIFICANCE 
(J DECIMAL DIVIDE 0) sPEciFICATION: 


OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 






















































OC) DecimaL OvERFLOW NOTA FLOATING-POINT REGISTER 
}sta [ap] as | 4 | O execute ( OP 1 NOT ON HALF-WORD BOUNDARY 
(J ExPONENT OVERFLOW (oP 2 NOT ON HALF-WORD BOUNDARY 
OC EXPONENT UNDERFLOW CO oP 2 NOT ON FULL-WORD BOUNDARY 
@ircccurr ce carne CO] FIX€0-POINT DIVIDE O op 2 NOT ON DOUBLE-WORD 
Bir RESULT <O, SET TO 1 @ F1xe€D-POINT OVERFLOW c BOUNDARY 
@ iz RESULT >0, Set T02 0] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
Mir OVERFLOW, SET TO3 () oPeraTION O op 1 NOT ODD NUMBERED REGISTER 
COUNCHANGED C none 





Function: 


Causes the 31-bit integer field in the register specified by operand 1 (r,) to be shifted left the number of bit 
positions specified by the six low-order bits of the second operand (s2) address. 


Explicit Format: 





A OPERATION A 





LABEL 


[symbol] 


OPERAND 






Implicit Format: 








LABEL A OPERATION A OPERAND 





Operational Considerations: 


e The 31-bit integer of the first operand (r,) is shifted left the number of bit positions specified by the 
low-order six bits of the second operand address. 


a The vacated low-order bit positions of the register are zero filled. The sign bit of the register remains 
unchanged. 


a If a bit unlike the sign bit is shifted out of the high-order numeric bit position, a fixed-point overflow 
condition exists. 
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a For numbers with an absolute value of less than 23°, a left shift of one bit position is equivalent to 
multiplying the number by 2. 


a A shift of 31 bits causes the entire integer to be shifted out of the register. When the entire integer 
field for a positive number has been shifted out, the register contains a value of zero. For a negative 
number, the register contains a value of —23'. 


| A zero shift value provides a sign and magnitude test. 
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Possible Program Exceptions 









eeenae as (J AoDREsSING OC PROTECTION 
a pally C0 DATA (INVALID SIGN/OIGIT)| () SIGNIFICANCE 
(sytes) || (J) OecimAt olivine @ SPECIFICATION: 


| C] pecimat OVERFLOW 

O execute 

OJ ExPONENT OVERFLOW 
(J ExPONENT UNDERFLOW 
C) FIxe€D-POINT DIVIDE 

@ FIxE0-POINT OVERFLOW 
C FLOATING-POINT DIVIDE 
(0 OPERATION 


NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOO NUMBERED REGISTER 
NONE 


aa a 


MB iF RESULT = 0, SET TOO 
Mie Resutt <o, set To 1 
if RESULT >0, SET TO2 
Wie ovERFLOW, SET TO3 
(UNCHANGED 


0OO0@ o0000 





Function: 


- Causes the 63-bit integer field in the pair of registers specified by operand 1 (r,) to be shifted left the 
number of bit positions specified by the six low-order bits of the second operand (s,) address. 


& Explicit Format: 
t 


LABEL 
[symbol] 











A OPERATION A OPERAND 






Implicit Format: 





AOPERATION A 





LABEL 


Operational Considerations: 
a Operand 1 (r,) must refer to an even-numbered register of an even-odd register pair. 
s The contents of both registers, except the sign bit of the even register, are shifted as one 63-bit 
integer. The vacated low-order bit positions of the odd register are zero filled. The sign bit of the even 


register remains unchanged. 


s If a bit unlike the sign bit is shifted out of the high-order numeric bit position of the even register: a 
fixed-point overflow condition exists. 
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a A zero shift value in the double-shift operations provides a double-length sign and magnitude test. 


a For numbers with an absolute value of less than 29°, a left shift of one bit position is equivalent to 
multiplying the number by 2. . 


« Shifting 63 bits causes the entire integer to be shifted out of the registers. When the entire integer 
field for a positive number has been shifted out, the register contains a value of zero. For a negative 
number, the register contains a value of —23). 
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Possible Program Exceptions 


(] ADORESS!ING C PROTECTION 
















osjecT 














els (J DATA (INVALID SIGN/O1GIT) | [] SIGNIFICANCE 
(gytes) || C) OecIMaAL ovine W@ SPECIFICATION: 





NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOO NUMBERED REGISTER 
NONE 


C] DECIMAL OVERFLOW 

O execute 

OC EXPONENT OVERFLOW 
(CO EXPONENT UNDERFLOW 
CO F1x€0-POINT OIVIDE 

CO] FIx€0-POINT OVERFLOW 
C0 FLOATING-POINT DIVIDE 
C0 OPERATION 
















Condition Codes 


Of RESULT = 0,SET TOO 
Clie resuct <o, set to? 
Cie RESULT >O, SET TO 2 
OF OVERFLOW, SET TO 3 
MB UNCHANGED 


















OOg oo000 


Function: 


Causes the:contents of the double word in the pair of registers specified by operand 1 (r3) to be shifted left 
the number of bit positions specified by the least significant six bits of the operand 2 address. 


Explicit Format: 







AQ OPERATION A 





LABEL OPERANO 


[symbol] 


Implicit Format: 





AOPERATION A 





LABEL 


Operational Considerations: 
2 The vacated least significant bit positions of the registers are zero filled. 
a Bits shifted out of the even-numbered register are lost. 


a Operand 1 (r,) must refer to the even-numbered register of an even-odd register pair. 
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Possible Program Exceptions 


(] ADDRESSING. C] PROTECTION 

(0 DATA (INVALID SIGN/DIGIT)} ( SIGNIFICANCE 

C DECIMAL O!viDE () SPECIFICATION: 

0 DECIMAL OVERFLOW NOT A FLOATING POINT REGISTER 
CJ execute OP 1 NOT ON HALF-WORD BOUNDARY 
(CD EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
CJ EXPONENT UNDERFLOW OP 2 NOT ON FULL WORD BOUNDARY 
(1) FIx&D-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


CO Ftxe€D-POINT OVERFLOW BOUNDARY 
1) FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(CO operation OP 1 NOT ODD NUMBERED REGISTER 
NONE 
























(BYTES) 


| st jas] rs | 4 | 
Condition Codes 


Olie RESULT = 0,SET TOO 
Oe resutt <o, set To1 
Clie RESULT >O, SET TO 2 
CF OVERFLOW, SET TO 3 
MUNCHANGED 


| MNem. |HEX< | 


eae es 
OPCODE FORMAT | INST. 
TYPE ‘LGTH. 
































Moo oooo00 





Function: 


Causes a full word in operand 1 (r,) to be shifted left the number of bit positions specified by the least 
significant six bits of the operand 2 address. 


Explicit Format: 










LABEL A OPERATION A OPERAND 





[symbol] 






Implicit Format: 








LABEL A OPERATION A OPERAND 








Operational Considerations: 
s The vacated least significant bit positions of the register are zero filled. 


e Bits shifted out of the register are lost. 
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Possible Program Exceptions 


ADDRESSING Wi PROTECTION 

(0 DATA (INVALID SIGN/DIGIT) (0 SIGNIFICANCE 

(J DECIMAL DIVIDE C) SPECIFICATION: 

CJ DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
OO EXECUTE i OP 1 NOT ON HALF-WORD BOUNDARY 


OBJECT 
OPCODE FORMAT | INST. 


TYPE LGTH. 
(BYTES) 


pam fol ms [+ 
Condition Codes 


Clif RESULT = 0, SET TOO 
Dif RESULT <0, SET TO1 
Clif RESULT >0O, SET TO 2 
(OIF OVERFLOW, SET TO 3 
BB UNCHANGED 





OO EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
OO EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(CD FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0] FixED-POINT OVERFLOW BOUNDARY 
(C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


fi) OPERATION OP 1 NOT OOD NUMBERED REGISTER 
NONE 








Function: 


Causes the contents of operand 2, one or more full words in main storage, to be placed in the problem 
registers of operand 1 (r,) through operand 3 (rg). 


Explicit Format: 







A OPERATION A OPERAND 


[symbol] r,t, .d, (b,) 


Implicit Format: 







A OPERATION A OPERAND 


[symbol] 
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Possible Program Exceptions 


(J ADDRESSING C PROTECTION 

(J DATA (INVALID SIGN/O1GIT)| [) SIGNIFICANCE 

C2 DECIMAL DivIDE C1 SPECIFICATION: 

OC veciMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
C] execute OP 1 NOT ON HALF-WORD BOUNDARY 
(1 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(J) EXPONENT UNDERFLOW - OP 2 NOT ON FULL-WORD BOUNDARY 
C1] FIXEO-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


DO FIXED-POINT OVERFLOW BOUNDARY 
CO] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(C0 operation OP 1 NOT ODD NUMBERED REGISTER 
NONE 


eae 
FORMAT | INST. 
TYPE LGTH. 


oPrpco 


DE 


Condition Codes 








() set Too 
@serto1 
Msettc2 
MsetrtTo3 
SEE OPER. CONSIDERATIONS 








O 
O 
s) 
O 
O 
O 
O 
a 





Function: 


Causes the contents of the operand 2 (r,) register to be subtracted logically from the contents of the 
operand 1 (r,) register. The difference is placed in operand 1 (r,). 


Explicit and Implicit Format: 






A OPERATION A OPERAND 


Operationa! Considerations: 
a The subtraction is performed by adding the twos complement of operand 2 to operand 1. 
7 All 32 bits of both operands are used. 
a The contents of operand 2 remain unchanged. 
a The condition code is set to: 
— $1 if result is not zero (no carryout of most significant bit position); 
—_— 2 if result is zero (carryout of most significant bit position); or 
— 3 if result is not zero (carryout of most significant bit position). — 


Code 0 is not used. A zero difference cannot be obtained without a carryout of the most significant bit 
position. 
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Possible Program Exceptions : 


9B AODRESSING BB PROTECTION 

HE DATA (INVALID SIGN/DIGIT) | [] SIGNIFICANCE 

(] DECIMAL DIVIDE CO SPECIFICATION: 

@ pecimat OVERFLOW NOT A FLOATING-POINT REGISTER 
OM execute OP 1 NOT ON HALF-WORD BOUNDARY 
[] EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNOARY 
C] EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO] FIxED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0 FIx€D-POINT OVERFLOW BOUNDARY 
C FLOATING-POINT DIVIDE | OP 1 NOT EVEN NUMBERED REGISTER 


NONE ; 










OBJECT 
OPCODE FORMAT | INST. 
















TYPE LGTH. 
(BYTES) 


Condition Codes 


@ie REsuLT <0, SET TOO 
Wir Resutt<o,serro1 
Gif RESULT >0O, SET-TO2 
iF OVERFLOW, SET TO 3 
CDOUNCHANGED 







































OOO OoOonoo 


Function: 
Subtracts the contents of operand 2 from the contents of operand 1. The results are placed in operand 1. 


Explicit Format: 







A OPERATION A 





LABEL 
{symbol] _ 


OPERAND 
d, (1, .b, ).d, (1, ,b,) 





implicit Format: 







LABEL A OPERATION A 


OPERAND 


s, (I, ),s, (Ip) 


Operational Considerations: 


a Subtraction is accomplished by reversing the sign of operand 2 and performing a decimal add. The 
contents and sign of operand 2 are not affected by this operation. 


s All signs and digits are checked for validity, and the sign of the result is determined algebraically. 
s A zero result has a positive sign when the operation is completed without overflow. 


a When most significant digits are iost because of overflow, the partial result has the sign that the 
correct result would have had. 
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If operand 2 is shorter than operand 1, operand 2 is extended with zero digits. 


An overflow condition results if the capacity of the operand 1 field is exceeded by the result or if the 
carryout of the most significant digit position of the result field is fost. 


Operand 1 and operand 2 may overlap if their least significant bytes coincide. Incorrect overlay will 
cause a data exception. 
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Possible Program Exceptions 


(] ADDRESSING (1) PROTECTION 


OBJECT 











OPCODE 
eee eal (DATA (INVALID SIGN/ODIGIT) | () SIGNIFICANCE 
(Bytes) || CD) OECIMAL DIVIDE C) SPECIFICATION: 


OC DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

(7 execute OP 1 NOT ON HALF-WORD BOUNDARY 

OC] EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 

(] ExPONENT UNOERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 

DC FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

OC FIxXED-POINT OVERFLOW BOUNDARY 

C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 

(] opERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 


Condition Codes 


Msertoo 
Wserto1 
HsetT To2 
MseTTO3 
SEE OPER. CONSIDERATIONS 








Function: 


Causes the program mask fieid (bits 34 through 39) of the current program status word (PSW) to be 
changed according to the contents of operand 1 (r,). 


Explicit and Implicit Format: 





A OPERATION A OPE RAND 





[symbol] 


Operational Considerations: 


a Bits 2 through 7 of the full-word contents of operand 1 (r,) replace the program mask field (bits 34 
through 39) of the current PSW. 


. Bits 0, 1, and 8 through 31 of r, are ignored. 


. The condition code is set equal to bit positions 2 and 3 of the first operand. 
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Possible Program Exceptions 


—_~__ ( ADDRESSING C] PROTECTION 






eee C] DATA (INVALID SIGN/DIGIT)| [J SIGNIFICANCE 
(BYTES) |] (J DECIMAL DiviDE OC sPEciFIcaATION: 


OPCODE | FORMAT 
TYPE 


Condition Codes 


Mir RESULT =0,SETTOO 
@ ir RESULT <0, SET TO1 
MB ie RESULT >0O, SET TO 2 
WB iF OVERFLOW, SET TO 3 
(UNCHANGED 


CO) DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
0 execute OP 1 NOT ON HALF-WORD BOUNDARY 


(CD EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(J EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C) FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


@ Fix&D-POINT OVERFLOW BOUNDARY 
C1 ELOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


[] OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 





Function: 


Causes the contents of the operand 2 (r,) register to be subtracted from the contents of the operand 1 (r,) 
register. The results are placed in the operand 1 (r,) register. 


Explicit and Implicit Format: 







AOPERATION A OPERAND 


[symbol] 


Operational Considerations: 


= The subtraction is performed by converting the number in operand 2 (r.) into a signed twos 
complement binary number and then algebraically adding it to the value in operand 1 (r;). 


. The maximum fixed-point number that can be contained in a 32-bit register is 2,147,483,647(23'— 1); 
the minimum number is —2,147,483,648(—23'). For decimal numbers outside this range, an 


overflow condition is produced. 


a The contents of operand 2 (r2) are not changed by the subtract (SR) instruction. 
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Possible Program Exceptions 


OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


(] ADDRESSING () PROTECTION 

(CO DATA (INVALID SIGN/OIGIT) | [1] SIGNIFICANCE 
C) DECIMAL DivIDE CJ SPECIFICATION: 
CO DECIMAL OVERFLOW 
CD execute 


anew, [HER (av resi 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1NCT ODD NUMBERED REGISTER 
NONE 





OC EXPONENT OVERFLOW 
1] ExPONENT UNDERFLOW 
(1 FIXED-POINT DIVIDE 

C) FIxED-POINT OVERFLOW 
CL) FLOATING-POINT DIVIDE 
CO OPERATION 


Condition Codes 


M iF RESULT=0,SETTOO 
Mir ResuLt <o, SETTO1 
@ ir RESULT >0, SET TO 2 
CIF OVERFLOW, SET TO3 
OO UNCHANGED 








goo ooo000 


Function: 


Causes the 31-bit integer field in the register specified by operand 1 (r,) to be shifted right the number of 
bit positions specified by the six lower bits of the second operand (s,) address. 


Explicit Format: 





LABEL A OPERATION A OPERAND 






[symbol] 


Implicit Format: 


LABEL A OPERATION A OPERAND 


[symbol] 





Operational Considerations: 


a The 31-bit integer field of the first operand (r,) is shifted right the number of bit positions specified by 
the low-order six bits of the second operand address. The sign bit remains unchanged. 


s The bits shifted out of the low-order bit position of the register are lost; the vacated high-order bit 
positions of the register are sign filled. 
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i] A right shift of one bit position is equivalent to division by 2 with rounding downward. When an even 
number is shifted right one position, the value of the field is that obtained by dividing the value by 2. 
When an odd number is shifted right one position, the value of the field is that obtained by dividing 
the next lower number by 2. For example, 5 shifted right by one bit position yields +2, whereas —5 
yields —3. 


e A shift of 31 bits causes the entire integer to be shifted out of the register. When the entire integer 
field of a positive number has been shifted out, the register contains a value of zero. For a negative 


number, the register contains a value of —1. 


s A zero shift value provides a sign and magnitude test. 
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Possibie Program Exceptions 


7] ADDRESSING ( PROTECTION 

(I DATA (INVALID SIGN/DIGIT){ [7] SIGNIFICANCE 

( DECIMAL DIVIDE W SPECIFICATION: 

C} DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

7) execute OP 1 NOT ON HALF-WORD BOUNDARY 
(1 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
CJ EXPONENT UNOERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(J FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


(CO FIXED-POINT OVERFLOW BOUNDARY 
C FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


C1 oPeRATION OP 1 NOT ODD NUMBERED REGISTER 
: NONE 















OBJECT 
OPCODE FORMAT | INST. 











TYPE LGTH 
IBV TES! 


Condition Codes 


Mie RESULT = 0,SET TOO 
Wir resurt<o,setto.1 
Mie RESULT >O, SET TO 2 
OJ!F OVERFLOW, SET TO 3 
(J UNCHANGED 









OOm ooo00 








Function: 


Causes the 63-bit integer field in the pair of registers-specified by operand 1 (r,) to be shifted right the 
number of bit positions specified by the six low-order bits of the second operand (s2) address. 


Explicit Format: 





OPERAND 






A OPERATION A 


[symbol] 






Implicit Format: 





OPERAND 





AOPERATION A 


Operational Considerations: 


s Operand 1 (r,) must refer to an even-numbered register of an even-odd register pair. 


s The contents of both registers, except the sign bit of the even register, are shifted as one 63-bit 
integer. The bits shifted out of the low-order bit position of the odd register are lost; the vacated high- 
order bit positions of the register pair are sign filled. 


a A right shift of one bit position is equivalent to dividing the number by 2, without a remainder. 


s Shifting 63 bits causes the entire integer to be shifted out of the register. When the entire integer 
field for a positive number has been shifted out, the register contains a value of zero. For a negative 
number, the register contains a value of —1. 


s A zero shift value in the double-shift operations provides a double-length sign and magnitude test. 
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Possible Program Exceptions 


(J ADDRESSING CO PROTECTION 
C0 DATA (INVALID SIGN/DIGiT) | [) SIGNIFICANCE 
( DECIMAL Divide BB SPECIFICATION: 





OBJECT 
OPCODE FORMAT | INST. 












LGTH. 
(BYTES) 
































0) vecimMaAL OVERFLOW [] NOTA FLOATING-POINT REGISTER 
: OJ execute OOP 1 NOT ON HALF-WORD BOUNDARY 
CJ exPoNeNT OVERFLOW O = oP. 2. NOT ON HALF-WORD BOUNDARY 
(0 ExPONENT UNDERFLOW O oP 2. NOT ON FULL-WORD BOUNDARY 
Pir ueeuce sO cer tos C0 FIx€0-POINT DIVIDE C) oP 2 NOT ON DOUBLE-WORD 
Clie ResucT <0, SET TO 1 CU Fix€D-POINT OVERFLOW e BOUNDARY 
Cir nesuct>0, set To2 CD FLOATING POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
Our OVERFLOW, SET TO 3 (J OPERATION O OP 1 NOT OOD NUMBERED REGISTER 
MM UNCHANGED : C] None 






Function: 


Causes the contents of the double word in the pair of registers specified by operand 1 (r,) to be shifted right 
the number of bit positions specified by the least significant six bits of the operand 2 address. 


Explicit Format: 





- 







A OPERATION A 





LABEL 


[symbol] 


Implicit Format: 


LABEL A OPERATION A 





Operational Considerations: 
s The vacated most significant bit positions of the registers are zero filled. 
o Bits shifted out of the odd-numbered register are lost. 


s Operand 1 (r,) must refer to the even-numbered register of an even-odd register pair. 
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General ; 

OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


(BYTES) 


* Condition Codes 


Clie Result = 0,SET TOO 
Clit Resutt <o, set To1 
Or RESULT >0, SET TO2 
Clif OVERFLOW, SET TO3 
WB UNCHANGED 


Possible Program Exceptions 


(J ADDRESSING C] PROTECTION 
(J DATA (INVALID SIGN/OIGIT) | [] SIGNIFICANCE 

() DECIMAL DivIDE CO SPECIFICATION: 

OC DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
OO execute OP 1 NOT ON HALF-WORD BOUNDARY 
(] EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
0 ExPoneNT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CO FIxXeD- POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


(] FIxeD-POINT OVERFLOW BOUNDARY 
C0 FLOATING-POINT OIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


NONE 








































































@O0O ooo00 


Function: 


Causes a fuil word in operand 1 (r,) to be shifted right the number of bit positions specified by the least 
significant six bits of the operand 2 address. 


Explicit Format: 





LABEL AQOPERATION A 







[symbol] 


Implicit Format: 








AOPERATION A 





LABEL OPERAND 


Operational Considerations: 
s The vacated most significant bit positions of the register are zero filled. 


] Bits shifted out of the register are lost. 
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, General Possible Program Exceptions 
OBJECT 
OPCODE | coRMAT §§ AODRESSING @ PROTECTION 
Pawem [rex] 


[sap_jro] ss | 6 


Mie REsuLT = 0, SET TOO 
Wir Resurt <o,sertTo1 
Wie RESULT >O, SET TO 2 
iF OVERFLOW, SET TO3 
(I UNCHANGED 
































thee BB DATA (INVALID SIGN/OIGIT) CZ SIGNIFICANCE 
(BYTES) (J DECIMAL DiviDE CO specirication: 









NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


WI DECIMAL OVERFLOW 

OJ execute 

CJ EXPONENT OVERFLOW 
(CO ExPONENT UNDERFLOW 
CO FIXED-POINT DIVIDE 

C) FIxED-POINT OVERFLOW 
0 FLOATING-POINT DIVIDE 
CJ OPERATION 

























OOO oo000 







Function: 


Shifts a packed decimal number whose main storage location is addressed by operand 1 in the direction 
and the number of bytes specified by operand 2. For right shifts, the instruction rounds the decimal result 
according to the byte of immediate data contained in immediate operand 3. 





Explicit Format: 





A OPERATION A OPERAND 






Implicit Format: 









A OPERATION A OPERAND 





Operational Considerations: 


s Operand 2 forms an effective address, the low-order six bits of which specify the direction and extent 
of the shift. These six bits are taken as a digit, the high-order bit of which specifies the direction of 
the shift: O for a left shift, 1 for a right shift. The absolute value of the integer determines the number 
of bytes to be shifted. Shifts can range from a left shift of 31 bytes to a right shift of 32 bytes. 


e The low-order four bits of the operand 1 area in main storage are unchanged by this instruction; data 
is shifted in or out from the high-order four bits of the low-order byte addressed. 
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a Zeros are shifted in to replace vacated digits. 

8 For a right shift, the value contained in immediate operand 3 is added to the last digit shifted out. A 
carry may result, in effect rounding the remaining data up to the next whole integer. Usual values for 
operand 3 are 0 (no rounding) and 5 (rounding). 


a Operand 2 may be a self-defining term. 
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Possible Program Exceptions 







ee WM ADORESSING OC PROTECTION 

Rete af PORMAT, | INET: N/D1GIT) | () SIGNIFICANCE 
Vee ae AY ( DATA (INVALID SIGN/DIGIT) AN 

| MNEM. |HEX.| isytes) |{ D) OECIMAL DIVIDE M8 SPECIFICATION: 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT-EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 


OC vecimar OverRFLOW 
0 execute 


| sx jos] mn | 2 


OF Resuct=0,set TOO 
Cjir resurt <o,setro1 
Or RESULT > 9, SET TO 2 
CJiF OVERFLOW, SET TO3 
MB UNCHANGED 


OC &xXPONENT OVERFLOW 
0 ExPONENT UNDERFLOW 
OC Ftx€0-POINT DIVIDE 

0 FixE€D-POINT OVERFLOW 
OC FLOATING-POINT DIVIDE 
OPERATION 








oo0 oOoo000 


2 
QO 
2 
m 





Function: 
Specifies storage protection biocks of 512 bytes or 1024 bytes. 


Explicit and implicit Format: 





AOPERATION A OPERAND 








"SSK is a featured instruction. If this instruction is issued to a processor that does not have the control feature installed, 
an operation exception will result. 
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Possible Program Exceptions 


Mj ADDRESSING Wi PROTECTION 

( DATA (INVALID SIGN/OIGIT) | [) SIGNIFICANCE 

(CD DECIMAL DIVIDE CL) SPECIFICATION: 

OC DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

DC execute OP 1 NOT ON HALF-WORD BOUNDARY 
C0 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
CD EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
OC FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


OC FIxED-POINT OVERFLOW BOUNDARY 
C1 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 


OBJECT 
OPCODE FORMAT | INST. 


TYPE LGTH. 
(BYTES) 


Condition Codes 








OliF RESULT =0,SET TOO 
Clif RESULT <0, SETTO1 
OJif RESULT >0, SET TO2 
CF OVERFLOW, SET TO 3 
BB UNCHANGED 






O 
O 
O 
O 
0 
O 
0 
O 





Function: 


Causes the system mask of the current PSW to be replaced by the first half word of the first operand 
(bits O—7). 


Explicit Format: 





A OPERATION A 






OPERAND 






[symbol] 


Implicit Format: 





A OPERATION A OPERAND 






[symbol] 
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Possible Program Exceptions 






OPCODE = _ ADDRESSING @ rrorecrion 
gate nee C1 DATA (INVALID SIGN/DIGIT) | [1] SIGNIFICANCE 
fe ned (Bytes) || CQ) DECIMAL DIVIDE CZ sPeciFICATION: 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 
NONE 


C2 DECIMAL OVERFLOW 
OO Execute 


Condition Codes 


Cif RESULT = 0, SET TOO 
Or REsutt <0, SET TO 1 
OF RESULT >0, SET TO 2 
(C1F OVERFLOW, SET TO 3 
BB UNCHANGED 


(0 EXPONENT OVERFLOW 
1] EXPONENT UNDERFLOW 
(CD FIXED-POINT DIVIDE 

CO) FIXED-POINT OVERFLOW 
OJ FLOATING-POINT DIVIDE 
WE OPERATION 


OOO O8O000 





Function: 


Causes the contents of the registers specified by operand 1 (r,) through operand 3 (r3) to be stored in 
operand 2, one or more full words in main storage. 


Explicit Format: 






A OPERATION A OPERAND 


[symbol] 






Implicit Format: 







A OPERATION A OPERAND 


[symbol] 
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ST 







OBJECT 
OPCODE | FORMAT 
Panem.fuex| 


Condition Codes 


OF RESULT = 0, SET TOO 
Cie resutt <0,setto1 
Clie RESULT >0, SET TO2 
CIF OVERFLOW, SET TO 3 
GUNCHANGED 


Possible Program Exceptions 


@§ AODRESSING Wi PROTECTION 































a (0 DATA (INVALID SIGN/OIGIT) | (] SIGNIFICANCE 
(Bytes) || CO) Decimac oIvide @ sPeciFicaTION: 


C2 pecimMat OVERFLOW 

O execute 

OC ExPONENT OVERFLOW 
CJ EXPONENT UNDERFLOW 
0 FIx€0-POINT DIVIDE 

0 FIXED-POINT OVERFLOW 
0 FLOATING-POINT DIVIDE 
CO operation 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 
NONE 


















000 omooo 





Function: 
Causes the contents of the operand 1 (r,) register to be stored in operand 2, a full word in main storage. 


Explicit Format: 


- 


LABEL A OPERATION A OPERAND 


[symbol] r, d, (x, ,b) 





Implicit Format: 





Operational Considerations: 
s The contents of the operand 1 (r,) register are not changed by the store (ST) instruction. 
a Operand 2, a full word in main storage, must be on a full-word boundary. 


s Operand 1 is the sending field; operand 2, the receiving field. 
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STC 


Possible Program Exceptions 


OBJECT |} gy aDORESSING @ PROTECTION 


padi (D DATA (INVALID SIGN/DIGiT) | [1] SIGNIFICANCE 


(aytes) {|| J DECIMAL OlviDe (1 SPECIFICATION: 
QO vecimat overFLow 
() execute 


NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORO BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 

OP 1 NOT EVEN NUMBERED REGISTER 


OP 1 NOT OOD NUMBERED REGISTER 


CO) EXPONENT OVERFLOW 
CO) exPoNnenT UNDERFLOW 
Clie AeSULT=0,S€T TOO C) FixXE0-POINT DIVIDE 
Cie resuct <0, set Tot C FtxED-POINT OVERFLOW 
Cte ResuLt >0, SET TO 2 C FLOATING-POINT DIVIDE 


(CJ1F OVERFLOW, SET TO 3 C] OPERATION 
BR UNCHANGED 


O00 o0000 


2 
fe] 
2 
m 





Function: 


Causes the least significant eight bits of the operand 1 (r,) register to be stored in a byte of main storage 
specified by operand 2. 


Explicit Format: 












LABEL A OPERATION 4 





[symbol] 






Implicit Format: 


A OPERATION A 





Operational Considerations: 


s The contents of operand 1 (r,) remain unchanged. 
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STCM 






General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


srow[oe[ a [ 


Condition Codes 


Clif RESULT =0,SETTOO 
OoiF RESULT <0, SETTO1 
OF RESULT > 0, SET TO 2 
CIF OVERFLOW, SET TO 3 
BB UNCHANGED 


Possible Program Exceptions 










Wi ADDRESSING BB PROTECTION 

CJ DATA INVALID SIGN/DIGIT)| [] SIGNIFICANCE 

(J DECIMAL DIVIDE OC SPECIFICATION: 

C2 DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
Dlexecute © OP 1 NOT ON HALF-WORD BOUNDARY 





C1 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 

CL] EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 

C FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

OC FIXED-POINT OVERFLOW BOUNDARY 

C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 

C operATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 





Function: 


Stores some or all of the contents of the operand 1 register to the main storage location starting at the 
operand 2 address. The mask specified by operand 3 controls the storage operation. 


Explicit Format: 


LABEL A OPERATION A OPERAND 


[symbol] r,,m,,d, (b,) 





Implicit Format: 







A OPERATION A OPERAND 


[symbol] 


Operational Considerations: 


5 Operand 2 need not reside on a full-word boundary. 


2 Operand 3 must be specified as a self-defining term. 











—> 


UP-8914 


SPERRY UNIVAC OS/3 
ASSEMBLER 


STCTL 


General 


OBJECT 


OPCODE INST. 
LGTH. 


sron [oe] es | + 


Condition Codes 


Clif RESULT = 0,SET TOO 
Clif RESULT <0, SET TO1 
Clif RESULT > 0, SET TO 2 
CJIF OVERFLOW, SET TO 3 
UNCHANGED 









BB ADDRESSING 
FORMAT 


TYPE 







(J DECIMAL DiviDE 

DD DECIMAL OVERFLOW 

OO execute 

(J EXPONENT OVERFLOW 
(L] EXPONENT UNDERFLOW 
CO FIXED-POINT DIVIDE 

CO FIXED-POINT OVERFLOW 
(J FLOATING-POINT DIVIDE 
Bi OPERATION 







OOO Om8o000 


Zz 
O 
2 
m 


Function: 


Possible Program Exceptions 


@ PROTECTION 
C DATA (INVALID SIGN/DIGIT) | (] SIGNIFICANCE 
Mi SPECIFICATION: 





2-176 
Update B 










NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 











Stores the control registers starting with the operand 1 register and ending with the operand 3 register to 
contiguous full words in main storage starting at the operand 2 address. 


Explicit Format: 










A OPERATION A 


[symbol] 


Implicit Format: 










A OPERATION A 


[symbol] 


OPERAND 


OPERAND 
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STD 


Floating Point 








Possible Program Exceptions 






























OPCODE F —_" | | ADDRESSING BR PROTECTION 
|e weds ( DATA (INVALID SIGN/OIGIT)| (] SIGNIFICANCE 
(Bytes) ||] DO) DECIMAL Divide W@ SPECIFICATION: 





NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD 8OUNOARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 
NONE 


OC) DECIMAL OVERFLOW 

OJ execute 

OC EXPONENT OVERFLOW 
O ExPoNneENT UNDERFLOW 
CO F1x€0-POINT DIVIDE 

C] FIxXED-POINT OVERFLOW 
() FLOATING-POINT DIVIDE 
(J OPERATION 






A oe 


Cir RESULT = 0, SET TOO 
Cie nesurt <o, set to. 
Oe aesuct>o, set To 2 
CJiF ovERFLOw, SET TO 3 
BB UNCHANGED 


























OOO sOo0o0O8 






Function: 


Causes the contents of the register specified by operand 1 (r,;) to be placed in a double word in main 
storage specified by operand 2. 


Explicit Format: . = 





A OPERATION A 





LABEL OPERAND 






[symbol] rd, (x,,b,) 


Implicit Format: 








A OPERATION A 





LABEL OPERAND 


Operational! Considerations: 


s The contents of the operand 1 (r,) register remain unchanged. 
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STE 
Floating Point 









OBJECT 
OPCODE FORMAT | INST. 

LGTH. 

(BYTES) 


Condition Codes 


Cte Resucr=0,seT TOO 
Clie resuct <o, set to1 
Clie RESULT >0, SET TO 2 
CJ1F OVERFLOW, SET TO 3 
BUNCHANGED 











@ PROTECTION 
CO SIGNIFICANCE 

§B specification: 

NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODO NUMBERED REGISTER 
NONE 


M§ ADORESSING 
CJ DATA UINVALIO SIGN/OIGIT) 
C DECIMAL Divide 

(J DECIMAL OVERFLOW 

OO execute 

(] EXPONENT OVERFLOW 

CJ exPONENT UNDERFLOW 

OC F1xX€0-POINT DIVIDE 

CO FIXED-POINT OVERFLOW 

O FLOATING-POIN® DIVIDE 

OC oreration 









































O00 Os80OOB 


Function: 


Causes the contents of a full word in the register specified by operand 1 (r,) to be placed in a full word in 
main storage specified by operand 2. 


Explicit Format: 












AoperaTtion A 





LABEL 





[symbol] r,.d, (x, ,b,) 


Implicit Format: 


LABEL A OPERATION A 





Operational Consideration: 


s The contents of the operand 1 (r,) register remain unchanged. 
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STEP 







Possibte Program Exceptions 


Hi AODRESSING Ml PROTECTION 














Lees 






















OPCODE FORMAT 
TYPE 
Condition Codes 


WM ser too 
@serto1 
Wset ro2 
WM sertro3 
(J UNCHANGED 


teres (0 DATA (INVALIO SIGN/DIGIT) | [] SIGNIFICANCE 
(pyTes) || 1] DECIMAL DiviIDE WB SPECIFICATION: 





O vecimat overRFLOW 

C) execute 

(J EXPONENT OVERFLOW 
(C ExPoNeNT UNDERFLOW 
CO FIXED-POINT DIVIDE 

OC) Fixeo-PoinT OVERFLOW 
C0 FLOATING-POINT DIVIDE 
O] orpeRATION 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 1 NOT ON FULL WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 
NONE 






















OOO OoOs8000 







Function: 


Moves the specified station one position forward or backward in the list whose list control block is 
addressed by operand 1. This instruction can also call a list control program. 


Explicit Format: 


LABEL A OPERATION A OPERAND 


[symbol] d, (b, ).i, 





Implicit Format: 





A OPERATION A 





LABEL 
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STH 






General 
OBJECT 
OPCODE FORMAT 
Ponew [rex] 


OiF RESULT = 0, SET TOO 
Ole resuct <o, set to1 
Cie RESULT >0, SET TO 2 
CJ1F OVERFLOW, SET TO 3 
BE UNCHANGED 


















@ ADDRESSING 







edie (0 DATA (INVALID SIGN/DIGIT) 
(Bytes) |] ) OECIMAL Divide 





(J DEcIMaL OVERFLOW 

CO execure 

0 EXPONENT OVERFLOW 
(C2 EXPONENT UNDERFLOW 
OC FIXED-POINT DIVIDE 

CO FixE0-POINT OVERFLOW 
C] FLOATING-POINT DIVIDE 
(J OPERATION 















O00 oO0800 


Function: 


Possibie Program Exceptions 


Mi PROTECTION 
DD SIGNIFICANCE 
B® SPECIFICATION: 


NONE 


2-180 


















NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT O00 NUMBERED REGISTER 















Causes the least significant 16 bits of the operand 1 (r,) register to be stored in operand 2, a half word in 


main storage. 


Explicit Format: 





LABEL AOPERATION A 


[symbol ]} 


Implicit Format: 


OPERAND 





Operational Considerations: 


] The contents of the operand 1 (r,) register are not changed by the store ha/f word (STH) instruction. 


e Operand 2, a half word in main storage, must be on a half-word boundary. 


a Operand 1 is the sending field, operand 2 the receiving field. 
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STM 





Possible Program Exceptions 


BB AODRESSING Wi PROTECTION 

(0 DATA UNVALID SIGN/DIGIT) | (] SIGNIFICANCE 

CO DECIMAL OlvIDE WB SPECIFICATION: 

OC vecIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
( ExPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
2 ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
0 FIx€0-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


O F1x€0-POINT OVERFLOW BOUNDARY 
oO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(CJ oreration OP 1 NOT OOD NUMBERED REGISTER 
NONE 


OBJECT 
TYPE LGTH. 


Condition Codes 


(J 1F RESULT = 0, SET TOO 
Oe resutt <0, set ro1 
Cie RESULT >0, SET TO 2 
Cit ovERFLOW, SET TO 3 
BBUNCHANGED 



























































o00 omooo 







Function: 


Causes the contents of the registers specified by operand 1 (r,) through operand 3 (r3) to be stored in 
operand 2, one or more full words in main storage. 


Explicit Format: 






A OPERATION A 





LABEL 


[symbol] 


Implicit Format: 





LABEL A OPERATION A 





Operational Considerations: 
s The contents of the general registers starting with the register specified by operand 1 (r,) and ending 
with the register specified by operand 3 (r3) are stored in one or more full words in main storage 
beginning with the address specified by operand 2 (s2). 


s The registers are used in ascending numeric sequence beginning with the register specified by 
operand 1 (r,) and continuing through the register specified by operand 3 (r3). 


s One register may be stored by specifying the same register for both operand 1 (r,) and operand 3 (r3). 
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STM 





SPERRY UNIVAC OS/3 
ASSEMBLER 





If the register specified by operand 3 (r3) is lower than the register specified by operand 1 (r,) then the 
register specified by operand 1 (r,) and all registers with a number greater than operand 1 (r,), plus 
the register specified by operand 3 (r;) and all registers with a number less than operand 3 (r3), are 


stored. 
The contents of all registers used remain unchanged. 


Operand 2 (s2) must be on a full-word boundary. 
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STR 







Possible Program Exceptions 








OPCODE + (CJ ADDRESSING C PROTECTION 
poets UcTH. (0 DATA (INVALID SIGN/DIGIT) | [) SIGNIFICANCE 


0 DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

OJ execute : OP 1 NOT ON HALF-WORD BOUNDARY 
(0 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(1 EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 


CO] FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 
0 FIXED-POINT OVERFLOW BOUNDARY 


C) FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 


Pera fo] ae | 2 
Condition Codes 


@ser too 


MisETTO1 
MsetTtTo2 
WMsetTo3 





Function: 
Controls internal timer register. 


Explicit and Implicit Format: 








A OPERATION A OPERAND 
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STRR 





Possible Program Exceptions 









OPCODE _—__sn_ BB ADDRESSING PROTECTION 
| re ee [1] DATA (INVALID SIGN/D1GIT)| [) SIGNIFICANCE 
(Bytes) || () DECIMAL DIVIDE W@ SPECIFICATION: 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 


OC DECIMAL OVERFLOW 

0 execute 

OJ EXPONENT OVERFLOW 
0 EXPONENT UNDERFLOW 
OO FIXED-POINT DIVIDE 

DC FIXED-POINT OVERFLOW 
(J FLOATING-POINT DIVIDE 
BB OPERATION 


Condition Codes 


Ole RESULT = 0,SET TOO 


Or Resutt <o, set to1 
Olir RESULT >0, SET TO 2 
OIF OVERFLOW, SET TO 3 
BB UNCHANGED 


O 
O 
O 
a 
0 
O 
O 
O 


NONE 





Function: 


Stores the relocation register specified by operand 1 to the main storage full word specified by operand 2. 


Explicit Format: 





OPERAND 






A OPERATION A 


[symbol] 






Implicit Format: 





A OPERATION A OPERAND 






[symbol] 
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STS 


OBJECT 
INST. 
LGTH. 
(BYTES) 


Condition Codes 


(CJ 1F RESULT = 0, SET TOO 
OF resuct <o, set to1 
Clif RESULT >0O, SET TO2 
C1F OVERFLOW, SET TO 3 
UNCHANGED 


Possibie Program Exceptions 


MB ADDRESSING Mi PROTECTION 

(J DATA (INVALID SIGN/OIGIT)| [] SIGNIFICANCE 

(J DECIMAL DIVIDE M@ SPECIFICATION: 

QO DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
CO ExPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(C1 exPoNeNT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
CJ FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


CJ FIXED-POINT OVERFLOW BOUNDARY 
oO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


BB OPERATION. OP 1 NOT ODD NUMBERED REGISTER 







































OPCODE | FORMAT 
TYPE 






















O00 sooo00 


2 
Oo 
2 
m 


Function: 


Stores the contents of processor hardware areas (registers, etc) into main. storage starting at the 
operand 2 location. : 


€ Explicit Format: 


[symbol] 







A OPERATION A OPERAND 


Implicit Format: 








A OPERATION A 





LABEL OPERAND 
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SU 


Floating Point 


OB8secT 
INST. 
LGTH. 
(BYTES) 


Condition Codes 


W@ iF RESULT = 0, SET TOO 
Mie Resuct <0, SET TO1 
Wir RESuct >0, SET TO 2 
OIF OVERFLOW, SET TO 3 
CO UNCHANGED 


Possible Program Exceptions 


BB ACORESSING Wi PROTECTION 
C0 DATA UNVALIO SIGN/O1GIT) | I SIGNIFICANCE 

(2 Decimat oivioe @ sPeciFicaTion: 

CO oecimat overFiow NOT A FLOATING-POINT REGISTER 
( execute OP 1 NOT ON HALF-WORD BOUNDARY 
WI EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
C) ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C1 FIxeD-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


(C FIXED-POINT OVERFLOW BOUNDARY 
0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


o OPERATION OP 1 NOT OOO NUMBERED REGISTER 
NONE 






























OPCODE FORMAT 













































O00 Os8008 


Function: 


Causes the contents of a full word in main storage specified by operand 2 to be aigebraicaily subtracted 
from the contents of a full word in the register specified by operand 1(r,). The difference is placed in a full 
word in the operand 1 (r,) register. 





Explicit Format: 







LABEL 


[symbol] ry od. (x2 ,b,) 


implicit Format: 






AOPERATION A 





LABEL 


[symbol] 


Operational Consideration: 


8 The execution of the SU instruction is identical to that of the AU instruction, except that the sign is 
reversed before addition. 
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SUR 


Floating Point 


Possible Program Exceptions 


(J ADDRESSING (C PROTECTION 

(0 DATA (INVALID SIGN/DIGIT)| Il SIGNIFICANCE 

(1 DECIMAL DIVIDE Wi SPECIFICATION: 

OC) DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
Wi EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(C EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C1] FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0 FIXED-POINT OVERFLOW BOUNDARY 
C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(CO oPERATION OP 1 NOT ODD NUMBERED REGISTER 


OBJECT 
OPCODE FORMAT | INST. 


TYPE LGTH. 
MNEM. [HEX. (BYTES) 


Condition Codes 


Mir RESULT = 0,SET TOO 
Mir RESULT <o,SETTO1 
Gif RESULT >0, SET TO2 
CIF OVERFLOW, SET TO3 
(J UNCHANGED 











_d 
a) 
0 
O 
a) 
) 
| 
O 


NONE 





Function: 


Causes the contents of a full word in the operand 2 (r2) register tc be algebraically subtracted from a full 
word in the operand 1 (r,) register. The difference is placed in a full word in the operand 1 (r,) register. 


Explicit and Implicit Format: 







A OPERATION A OPERAND 


[symbol] 


Operational Considerations: 


2 The execution of the SUR instruction is identical to that of the AUR instruction, except that the sign is 
reversed before addition. 
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SVC 





Possible Program Exceptions 


(J ADDRESSING (0 PROTECTION 

(J DATA (INVALID SIGN/DIG!T)| [] SIGNIFICANCE 

(1 DECIMAL DiviDE C) SPECIFICATION: 

0) DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

0) execute OP 1 NOT ON HALF-WORD BOUNDARY 
(CJ EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
D EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(C0 Fix€D-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


OC) FIXED-POINT OVERFLOW BOUNDARY 
Ch ELOATINGFOINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(1 opERATION OP 1 NOT ODD NUMBERED REGISTER 


OBJECT 
OPCODE FORMAT } INST. 


TYPE LGTH. 
(BYTES) 


Condition Codes 


@setto1 
@ set to2 









@ set To3 
SEE OPER. CONSIDERATIONS 


O 
O 
O 
O 
0 
O 
O 
a 


NONE 





Function: 


Causes the interrupt code field (bits 24 through 31) of the current program status word (PSW) to be 
changed according to the contents of operand 1, a byte of immediate data in the instruction. 


Explicit and Implicit Format: 






A OPERATION A OPERAND 


[symbol] 





Operational Considerations: 
a A supervisor call interrupt request is generated. 


s When the interrupt is granted, the contents of operand 1 (i,) are stored as the interrupt code (bits 24 
through 31) in the current program status word (PSW). The current PSW is stored in the supervisor 
call old PSW location, and the contents of the supervisor call new PSW location replace the current 
PSW. 


s The condition code is set equal to bits 34 and 35 of the supervisor call new PSW. It remains 
unchanged in the old PSW. 
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SW 


Floating Point 


oreo0e || eoawar| ner [| Mm Cconeens Wi PROTECTION 
LGTH. [] OATA (INVALID SIGN/DIGIT)] I SIGNIFICANCE 
(Byres) || D OECIMAL DIVIDE @ SPECIFICATION: 
CJ Dec!IMAL OVERFLOW NOT A FLOATING-POINT REGISTER 


O] execute OP 1 NOT ON HALF-WORD BOUNDARY 


@ EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
Condition Codes OC) ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 


QC FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

@ ir resuct <0, set ro1 CO) FIxeD-POINT OVERFLOW BOUNDARY 

ir RESULT >0, SET TO 2 (C) FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
CJ1F OVERFLOW, SET TO 3 (0 oPeRATION OP 1 NOT OOD NUMBERED REGISTER 
() UNCHANGED NONE 


@ if Resuct = 0, SET TOO 





Function: 
Causes the contents of a double word in main storage specified by operand 2 to be algebraically subtracted 


from the contents of the double word in the register specified by operand 1 (r,). The difference is placed in 
the double-word operand 1 (r,) register. 


& Explicit Format: 


LABEL 













AOPERATION A 


[symbol] 





Implicit Format: 








LABEL AOPERATION A 


Operational Consideration: 


s The execution of the SW instruction is identical to that of the AW instruction, except that the sign is 
reversed before addition. 
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SWR | | 


Floating Point 


Possible Program Exceptions 


(J ADDRESSING (CO PROTECTION 

(0 DATA (INVALID SIGN/OIGIT) | HJ SIGNIFICANCE 

OC DECIMAL Divioe WB SPECIFICATION: 

(C) pecimat OveRFLOW NOT A FLOATING-POINT REGISTER 
O execute OP 1 NOT ON HALF-WORD BOUNDARY 
MB EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
CO EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
C0 FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


O Fixep-Point OVERFLOW BOUNDARY 
(0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(OPERATION OP 1 NOT OOO NUMBERED REGISTER 
NONE 


























(BYTES) 


7 ee 


Gif RESULT = 0, SET TOO 
Wir Resuct <o, set To 1 
Wir RESULT >O, SET TO 2 
CJtFt OVERFLOW, SET TO 3 
CJ UNCHANGED 





[ee 
OPCODE FORMAT } INST. 
TYPE LGTH. 




































OO0 OoOoO08 







Function: 


Causes the contents of the double word in the operand 2 (r,) register to be algebraically subtracted from 


the double-word contents of the operand 1 (r,) register. The difference is placed in the double-word 
operand 1 (r,) register. 


Explicit and Implicit Format: 


AOPERATION A 





Operational Consideration: 


a The execution of the SWR instruction is identical to that of the AWR instruction, except that the sign 
is reversed before addition. 














UP-8914 SPERRY UNIVAC OS/3 2-191 
ASSEMBLER 





T™ 


Possible Program Exceptions 


J ADDRESSING WI PROTECTION 

(0 DATA (INVALID SIGN/DIGIT)} [] SIGNIFICANCE 

(DECIMAL DiviDE DC SPECIFICATION: 

( DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

OD execute OP 1 NOT ON HALF-WORD BOUNDARY 
C1] EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
C0 EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
OC FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


0 FIxXED-POINT OVERFLOW BOUNDARY 
C0 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


OC OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 












OBJECT 
OPCODE FORMAT ]| INST. 
















TYPE LGTH. 
MNEM. [HEX., (BYTES) 


™ 


Condition Codes 


Mset too 
WMsetro1 
OO set To 2 
WMsettTo3 
SEE OPER. CONSIDERATIONS 

























ben Obooo 


Function: 


Causes one byte in main storage specified by operand 1 to be tested for 1 bits according to the 8-bit mask 
specified in operand 2. The condition code is set to reflect the results of the test. 


Explicit Format: 








A OPERATION A 









LABEL OPERAND 


[symbol] 






Implicit Format: 





LABEL A OPERATION A OPERAND 






[symbol] 


Operational Considerations: 
. The 1 bits of the immediate operand 2 are used to test the bits of operand 1. 
es The contents of operand 1 remain unchanged. 
. The condition code is set: 


— to zero if all the 1 bits in the mask match zero bits in the byte tested or if all the bits in the mask 
are zero; 


— to if some of the 1 bits in the mask match zero bits in the byte tested; or. 
— to 3 if all the 1 bits in the mask correspond with 1 bits in the byte tested. 


Code 2 is not used. 











UP-8914 SPERRY UNIVAC OS/3 2-192 
ASSEMBLER Update B 





TMS 





General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


jms jez] sm | os | 


Condition Codes 


M set Too 
Misetto1 
OJ sET TO2 
Msetto3 
SEE OPER. CONSIDERATIONS 


Possible Program Exceptions 


W§ AODRESSING WH SIGNIFICANCE 

[J DATA (INVALID SIGN/DIGIT)] J) sPpEciFICATION: 

( DECIMAL DIvIDE NOT A FLOATING-POINT REGISTER 
C DECIMAL OVERFLOW OP 1 NOT ON HALF-WORD BOUNDARY 
OC Execute OP 2 NOT ON HALF-WORD BOUNDARY 
(0 EXPONENT OVERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(J EXPONENT UNDERFLOW OP 2 NOT ON DOUBLE-WORD 

(CO FIXED-POINT DIVIDE BOUNDARY 

C1 FIXED-POINT OVERFLOW OP 1 NOT EVEN NUMBERED REGISTER 
(0 FLOATING-POINT DIVIDE OP 1 NOT ODD NUMBERED REGISTER 
C OPERATION LOW-ORDER BIT OF OP 4 MUST BE 

MB PROTECTION eee: 































MOO OOOOO0 





Function: 


Causes a byte in main storage addressed by operand 1 to be tested against operand 2, a byte of immediate 
data. The condition code is set according to the result. A mask specified in operand 3 uses the condition 
code to determine whether program contro! passes to the next sequential instruction or to another location 
specified in operand 4 as an offset from the next sequential instruction. @ 








Explicit Format: 






AOPERATION A OPERAND 


[symbol] d, (b, ),i,,m,,d, 


Implicit Format: 





A OPERATION A OPERAND 


Operational Considerations: 


5 The offset field, which must be an even number, is 12 bits long and can range from —2048 decimal 
bytes to +2046 decimal bytes. 


2 The user can code the offset as an absolute or relocatable expression. 


. The user must specify both the mask and the immediate byte as self-defining terms. 
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a The condition code is set to: 
—  O if all selected bits or the mask is zeros; 
—_ 1 if the selected bits are mixed (some zeros, some 1's); or 
— 3 if all selected bits are 1's. 


Condition code 2 is not used. 
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TR 







Possible Program Exceptions 


W ADDRESSING @ PROTECTION 











eee 

























TYPE 
ae eas 
Condition Codes 


CF RESULT = 0,SET TOO 
Qie resuct <o, set To 1 
OF RESULT >0, SET TO2 
CF OVERFLOW, SET TO 3 
G@ UNCHANGED 


een C] DATA UNVALID SIGN/DIGIT) (CD SIGNIFICANCE 
(BYTES) ( DECIMAL DIVIDE C] SPECIFICATION: 





OC DECIMAL OVERFLOW 

O execute 

C EXPONENT OVERFLOW 
OC exPoONENT UNDERFLOW 
0 FIxED-POINT DIVIDE 

() FIx€D-POINT OVERFLOW 
C FLOATING-POINT OfVIDE 
OC oPpeRATION 


NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY | 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 
NONE 


























oo00 Ooooo 







Function: 


Causes the contents of operand 1 to be translated according to a table in main storage specified by operand 
2. As a result, operand 1 will contain data copied from the operand 2 table. 


Explicit Format: 







LABEL A OPERATION A 





[symbol] d, (1,b, ).d,(b,) 


Implicit Format: 





LABEL A OPERATION A 





Operationai Considerations: 

s The 8-bit code of each character of operand 1 is used as an index to the base table address specified 
by operand 2. The character code located at this address 8-bit code value of operand 1 plus d.(b2) is 
transferred from the table to the character position of operand 1. Thus, the original 8-bit code of 
operand 1 is replaced. 


a Translation continues until all characters specified by the length (I) have been translated. 


s The contents of the table are not changed unless overlap occurs. 
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a if the number of bytes to be translated is not explicitly shown in operand 1, then the number will be 
equal to the length attribute of operand 1. 


s The programmer may place whatever values are required into the 256-byte translate table. When it is 
known what kind of bit configurations are expected as input (each unique configuration produces an 
address pointing to a unique table address), the desired value may be placed in the table to produce a 
A translation. 
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General 
OBJECT 
OPCODE FORMAT | INST. 
TYPE LGTH. 


Possible Program Exceptions : 


— ADDRESSING Mi PROTECTION 

C DATA (INVALID SIGN/OrGIT) | [] SIGNIFICANCE 

( o€cimat oivipe C) SPECIFICATION: 

CO DecimaL OVERFLOW NOT A FLOATING-POINT REGISTER 

| tar |oo] ss | 6 | 2 execute OP 1 NOT ON HALF-WORD BOUNDARY 
(] EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
C) exPoNeNT UNDERFLOW OP 2 NOT ON FULL-WORO BOUNDARY 

W sertoc C) FIXED-POINT DIVIDE OP 2: NOT ON DOUBLE-WORD 

BB set to1 j OC) FIXeD-POINT OVERFLOW BOUNDARY 


@ set tro2 C1 FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 
O setto3 C] operation OP 1 NOT OOD NUMBERED REGISTER 


SEE OPER. CONSIDERATIONS NONE 





















































000 o0000 


Function: 


Causes the contents of operand 1 to be translated according to a table in main storage specified by operand 2. 
The resultant data in the table will be tested and condition code set. 


Explicit Format: 






A OPERATION A 





LABEL 


[symbol] d, (1b, ).d, (b,) 


Implicit Format: 


LABEL A OPERATION A 





Operational Considerations: 


s The trans/ate and test (TRT) instruction searches the table in the same manner as the trans/ate (TR) 
instruction. 


s The selected byte (resuit byte) in the translate table is examined and tested for an all-zero pattern. If 
the result byte is all zeros, it is ignored and the translate operation is continued. If the result byte is 
nonzero, the address of the corresponding operand 1 byte is stored in the least significant 24 bit 
positions of general register 1, the result byte is stored in the least significant 8-bit positions of 
general register 2, and the operation is terminated. 
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a The contents of both operands remain unchanged. 


s If the maximum number of bytes to be translated is not explicitly shown in operand 1, then the 
number will be equal to the length attribute of operand 1. 


a The condition code is set: 
— __ to zero if all resuit bytes are zero; 
— to 1 if the result byte corresponding to any except the last operand 1 byte is nonzero; or 
— to 2 if the result byte corresponding to the last operand 1 byte is nonzero. 


Code 3 is not used. 
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General 


Possible Program Exceptions 


@ ADDRESSING @ PROTECTION 
CJ] DATA UNVALID SIGN/DIGIT) | (] SIGNIFICANCE 

(J DECIMAL DIVIDE {1 SPECIFICATION: 

[} DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

Cj Execute OP 1 NOT ON HALF-WORD BOUNDARY 
(J EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
(] EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
OC FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


C] FIXED-POINT OVERFLOW BOUNDARY 
[] FLOATING POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(C0 OPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 





OBJECT 
OPCODE FORMAT | INST. 























TYPE LGTH. 


| mnem, {HEX. (BYTES) 
=[ 3] 


Condition Codes 



















Msettoo 
Wsetro: 
OOset to2 
Oset to3 
SEE OPER. CONSIDERATIONS 


EPO ‘Ce Gy 


Function: 


Causes the operand, a byte in main storage, to be read and bit position O to be tested. After the byte is 
tested and the condition code is set, all the bits in this indicator byte are set to 1. The byte indicated by the 
operand can be used as an indicator switch that is tested and set to all binary 1‘s by this instruction and 
then reset to binary O’s by some other instruction. 


Explicit Format: 










A OPERATION A 





LABEL OPERAND 


[symbol] 


Implicit Format: 







A OPERATION A OPERAND 


[symbol] 


Operational Considerations: 
. Only the first bit of the operand is tested to determine the condition code. 
a All eight bits of the operand are set to binary 1’s after the condition code is set. 
a The condition code is set as follows: 
— Of bit position O is zero; or 


— $1 if bit position O is 1. 
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Possible Program Exceptions 


BB ADDRESSING Mi PROTECTION 

(J DATA (INVALID SIGN/DIGIT) | (] SIGNIFICANCE 

CZ DECIMAL DiviDE (C0 SPECIFICATION: 

1 DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
OO execute OP 1 NOT ON HALF-WORD BOUNDARY 
(0 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 
0 EXPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 
(C) FIXED-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 


C0 FIXED-POINT OVERFLOW BOUNDARY 
C] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


(C oPERATION OP 1 NOT ODD NUMBERED REGISTER 
NONE 


OBJECT 
OPCODE FORMAT | INST. 


TYPE LGTH. 
(BYTES) 


Condition Codes 


Clif RESULT = 0, SET TOO 
Oli RESULT <0, SET TO 1 
CJtF RESULT >O, SET TO2 
CIF OVERFLOW, SET TO 3 
MUNCHANGED 









Function: 


Converts the contents of operand 2 from a packed format to an unpacked format, which is placed in 
operand 1. 


Explicit Format: 









LABEL A OPERATION A OPERAND 





[symbol] d, (1, ,b,).d, (1,,b,) 


Implicit Format: 


LABEL A OPERATION A OPERAND 


[symbol] s, (I, ),s, (I) 





Operational Consideration: 


s This instruction proceeds one byte at a time from right to left. The first byte operated on has its sign 
and digit reversed (a 4C would become C4). Each half byte from then on is moved to the next left digit 
field, and an F is placed in the zone field of the receiving byte (EBCDIC notation). 

a Any unfilled bytes that are part of the specified length for operand 1 are zero filled. 


s Operand 2 data should be in packed decimal format. 


. Operand 1 should contain enough bytes to receive all digits, a zone for each digit, and a sign from 
operand 2. 


a Specification of a length attribute for operands 1 and 2 is optional. 
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OBJECT 
INST. 
LGTH. 
(BYTES) 


Wl if RESULT = 0, SET TOO 
Wie AcsuLT #0, sETTO1 
Or RESULT >0, SET TO 2 
CJ iF OVERFLOW, SET TO 3 
CI UNCHANGED 




























HB ADDRESSING 
(I DATA (INVALID SIGN/OIGIT) 
CO DECIMAL OtvIdE 

© pEcIMAL OVERFLOW 

(J execute 

UO EXPONENT OVERFLOW 

CO] exPONENT UNDERFLOW 

CJ FIXED-POINT DIVIDE 

CO FIx€D-POINT OVERFLOW 

0 FLOATING-POINT DIVIDE 

(J OPERATION 


oPCcODE | FORMAT 

























000 Ogmo0o00 





Function: 


Possible Program Exceptions 


WB PROTECTION 
O SIGNIFICANCE 
f@ SPECIFICATION: 


2-198 
















NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUSBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 
NONE 


Causes a logical exclusive OR operation to be performed on the contents of the operand 1 (r,) register and 
the full word in main storage specified by operand 2. The result is placed in operand 1 (r,). 


Explicit Format: 










LABEL AOPERATION A 





[symbol] 


Implicit Format: : 








AOPERATION A 





LABEL 


Operational Considerations: 


OPERAND 


OPERAND 


s A bit position in the result is set to 1 if the corresponding bit positions in the operands are unlike; 


otherwise, the bit position in the result is set to zero. 


e The rules of operation for the exclusive OR (X) operation are illustrated by the following truth table: 
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XC 











































sepandl mer || operant 
iene cot. (0 DATA (INVALID SIGN/DIGIT) 
| mem. {HEX. (aytes) || D) o&cimat ovine 
OC vecimat OVERFLOW 0 
| xc for] ss | 6 |iQexecure O 
C0 exponent OVERFLOW 0 
CO ExPONENT UNDERFLOW | 
@icdesuct-Gcertoo CO FIx€D-POINT DIVIDE QO 
Mie ResucT #0, SET TO1 0 FixeD-POINT OVERFLOW Oo 
Clie Resuct >0, set TO2 (0 FLOATING-POINT DIVIDE o 
CJ1F OVERFLOW, SET TO3 C0 opeRATION 
CI UNCHANGED O 





Function: 


Possible Program Exceptions 


Mi PROTECTION 
D SIGNIFICANCE 
C) SPECIFICATION: 





2-200 















NOT A FLOATING-POINT REGISTER 

OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD SOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODO NUMBERED REGISTER 


z 
fe] 
2 
m 





Causes a logical exclusive OR operation to be performed on the contents of the areas in main storage 
specified by operand 1 and operand 2. The result is placed in operand 1. 


Explicit Format: 








AOPERATION A 





LABEL 





[symbol] 





d, (I,b, ).d, (b,) 


Implicit Format: 





A OPERATION A 


Operational Considerations: 


e 
otherwise, the bit position in the result is set to zero. 












OPERANO 


OPERAND 








A bit position in the result is set to 1 if the corresponding bit positions in the operands are unlike; 


The rules of operation for the exclusive OR operation are illustrated by the following truth table: 


Result 
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s The number of bytes used in each operand is specified by | in operand 1. 


a lf the number of bytes to be used in each operand is not explicitly shown in operand 1, then the 


number will be equal to the length attribute of operand 1. 
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Possible Program Exceptions 


9 AOORESSING @ PROTECTION 

(] CATA UINVALID SIGN/OIG!T) | (] SIGNIFICANCE 

C DECIMAL DIVIDE O sPECIFICATION: 

CJ vecimat OVERFLOW NOT A FLOATING-POINT REGISTER 
OC execute OP 1 NOT ON HALF WORD BOUNDARY 


OBJECT 
OPCOOE FORMAT | INST. 


LGTH. 
(BYTES) 


Condition Codes 


@ie resutt-0, set Too 
Bir resuct #0, set to 1 
Or resurt>o. set to2 
OIF OVERFLOW, SET TO 3 
QO UNCHANGED 





O EXPONENT OVERFLOW OP 2 NOT ON HALF -WORD BOUNDARY 
oO EXPONENT UNDERF LOW OP 2 NOT ON FULL WORD BOUNDARY 
OC FixeD-POINT DIVIDE OP 2 NOT ON DOUBLE WORD 


(0 FIxE0-POINT OVERFLOW BOUNDARY 
C] FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 


CJ opeRATION OP 1 NOT ODO NUMBERED REGISTER 
NONE 








Function: 


Causes a logical exclusive OR operation to be performed on the contents of operand 1 (a byte in main 
storage) and operand 2 (a byte of immediate-data in the instruction). The result is placed in operand 1. 


Explicit Format: 









AOPERATION A OPERAND 





LABEL 


{symbol} 






Implicit Format: 








A OPERATION A OPERAND 





LABEL 





Operational Considerations: 


s A bit position in the result is set to 1 if the corresponding bit positions in the operands are unlike; 
otherwise, the bit position in the result is set to zero. 


a The rules of operation for the exclusive OR (XI) operation are illustrated by the following truth table: 


Result 
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Possible Program Exceptions : 


(] ADORESSING C) PROTECTION 

(] DATA (INVALID SIGN/OIGIT) | [] SIGNIFICANCE 

(0 oecimat olivine (1 SPECIFICATION: 

Cl veciIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 

O execute OP 1 NOT ON HALF-WORD BOUNDARY 

(0 EXPONENT OVERFLOW OP 2 NOT ON HALF-WORD BOUNDARY 

(J ExPONENT UNDERFLOW OP 2 NOT ON FULL-WORD BOUNDARY 

(J FIxXE0-POINT DIVIDE OP 2 NOT ON DOUBLE-WORD 

(0 FIxED-POINT OVERFLOW BOUNDARY 

CO FLOATING-POINT DIVIDE OP 1 NOT EVEN NUMBERED REGISTER 

CO operation OP 1 NOT ODD NUMBERED REGISTER 
NONE 





OBJECT 
FORMAT INST. 
TYPE LGTH. 


Condition Codes 


WB iF RESULT = 0, SET TOO 
Wir Result #0, set TO1 
Clie Resuct >0, set TO 2 
CIF OVERFLOW, SET TO 3 
(1) UNCHANGED 








Function: 


Causes a logical exclusive OR operation to be performed on the contents of the registers specified by 
operand 1 (r,;) and operand 2 (r2). The result is placed in operand 1 (r,). 


@. Explicit and Implicit Format: 





Operational Considerations: 


s A bit position in the result is set to 1 if the corresponding bit positions in the operands are unlike; 
otherwise, the bit position in the result is set to zero. 


a The rules of operation for the exclusive OR (XR) operation are illustrated by the following truth tabie: 


Result 
Operand 2 (Operand 1) 
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Possible Program Exceptions 






























—__"__ 9 AOORESSING @ PROTECTION 
ela Hi DATA UNVALIO SIGN/DIGIT)} [J SIGNIFICANCE 





C) SPECIFICATION: 
NOT A FLOATING-POINT REGISTER 
OP 1 NOT ON HALF-WORD 8OUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 
OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 
OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT OOD NUMBERED REGISTER 
NONE 





TYPE 
(sytes) || DO C€CIMAL OIvIDE 
MB DECIMAL OVERFLOW 
ace ar C execute 


(J ExPONENT OVERFLOW | 
C ExPONENT UNDERFLOW 
C) F1XED-POINT DIVIDE: 

0 FIxED-POINT OVERFLOW 
QO FLOATING-POINT DIVIDE 
C) OPERATION 

























Ml iF RESULT = 0, SET TOO 
Mir resutt <o, set to 
@ir RESULT >0, SET TO2 
Gif OVERFLOW, SET TO 3 
OJ UNCHANGED 














o00 00000 






Function: 


Clears operand 1 to zeros and adds the value of operand 2. Replaces operand 1 with the value of operand 2. 


Explicit Format: 





AOPERATION A 





LABEL 





[symbol] d, (1, b, dy (I,.b,) 


Implicit Format: 





OPERAND 






AOPERATION A 


5, (1, )59 (lp) 





Operational Considerations: 
s Equivalent to AP with zero in operand 1. Sign digit is generated. 
s Checks operand 2 sign and digits for validity. 


a Decimal overflow condition exists when operand 2 value will not fit in operand 1. Most significant 
digits are truncated. 


a Zero result has positive sign. When overflow occurs, zero result has sign of operand 2. 
s Operand 2 is zero extended when it does not fill operand 1. & 


e Operands 1 and 2 may overlap if least significant bytes coincide, or if least significant byte of operand 
1 is to the right of the least significant byte of operand 2. 


3. BAL Directives _ 
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Function: 


Defines and generates an 8-byte channel command word aligned on a double-word boundary. 


Format: 






A OPERATION A OPERAND 


OP, OP, OP; OP, 





where: 


op, 
Is the command code specifying the operation to be performed. 
Op, 
is the address of the first byte in main storage of the data being controlled. 
Op; 
{s the flag control indicating the options desired. 
OP, 


Is the byte count indicating the number of bytes of data to be controlled. 
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Function: 


Adjusts the location counter to a half-word, full-word, or double-word storage boundary without initiating 
any other operation. 


Format: 





AOPERATION A OPERAND 


where: 


a, and a, 
Are absolute expressions consisting of predefined terms. 


Operational Considerations: 
The first expression in the operand field indicates a byte to which the location counter must be set. Legal 


values for the first expression are zero and 2 for full-word boundary alignment and zero, 2, 4, and 6 for 
double-word boundary alignment, as follows: 





a Zero indicates a full-word or double-word boundary. 

a A 2 indicates the second byte (first half word) past the boundary. 

r A 4 indicates the fourth byte (second half word) past a double-word boundary. 
a A 6 indicates the sixth byte (third half word) past a double-word boundary. 


Permissible values for the second expression are 4 and 8, indicating that the adjustment is relative to a 
full-word or double-word boundary, respectively. 


lf the location counter is already set to the indicated byte, the CNOP has no effect. When alignment is 
needed, one, two, or three no-operation instructions are generated to increment the location counter to the 
proper half-word boundary and to ensure correct instruction processing. All terms must be predefined. 
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Function: 


Enables the programmer to define a control section to be used as a common storage area for two or more 
separately assembled routines. The format of the common section may be described by DS and DC 
directives. Labels appearing within the sections are defined. Like a dummy control section, no data or 
instructions are assembled in a common section. It has a separate location counter with an initial value of 
zero. Data may be entered into a common section only by execution of a program that refers to it. DC 
instructions act as DS instructions in the COM area because neither instructions nor constants in a 
common storage area are assembled. Labels defined in a common section are not subject to the 
restrictions imposed on dummy section labels. 


One assembly can define only one common section. However, several COM directives may appear among 
the source statements. Each COM directive after the first defines a continuation of the common section 
previously described. When several routines defining common storage are linked, the resulting module 
contains only one section corresponding to the common sections in the input modules. The length of this 
section is the length of the largest like common section in the input modules. 


Format: 






A OPERATION A OPERAND 





[symbol] unused 


Operational Considerations: 


If the common section is unlabeled, the area is addressed by referencing the labe! of a statement within 
the common section with a USING directive. 


If more than one object module element refers to a common storage area with the same name, the 
references are to the same storage area. Only one common storage area is allocated within a load module 
to satisfy all object module requests for common storage areas with the same name. The size of a common 
storage area in a load module is determined by the maximum size requested by any object module for 
common storage with that name. Blank common storage areas are allocated in the same way. 


In a multiphase load module, common storage areas are not normally overlaid. 
The following rules apply to the use of common storage: 


— An entry point cannot have the same name as a labeled common storage area inciuded in the load 
module. 


— When the linkage editor includes module elements (CSECT or COM) with the same name as a labeled 
common storage area, that section is treated as a block data subprogram (i.e., to initialize values of 
labeled common blocks) and is loaded into all or a portion of the common storage area. A block data 
subprogram is loaded when the phase in which it was included is loaded. Blank common cannot be 
initialized during loading unless the text encountered is for that COM ESD. 


UP-8914 





COM 
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If an object module has requested common storage, the partiai inclusion of a single contro! section 
from that object module will cause the common storage area defined to be included also, regardless 
of whether or not the included control section refers to that common storage name. For further 
information, see the linkage editor portion in system service programs (SSP) user guide, UP-8062 
(current version). 
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Function: 


Causes the source module identified in the operand field of the COPY directive to be included directly into 
the source program being assembled. 


Format: 





AOPERATION A 





OPERAND 


where: 


symbol ; 
Identifies the code to be copied by the assembler. Only one symbol may be used. 


Operational Considerations: 


The assembler places the source code, identified by the operand, immediately after the COPY directive. 
This source module may not include any COPY, END, ICTL, MACRO, MEND, NAME, or PROC directives. 
Statements included in the program by a COPY directive are assumed to be in standard format regardless 
of any ICTL directives in the program. 
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CSECT 


Function: 


Indicates the initiation or continuation of a control section. 


Format: 





A OPERATION A 


Operational Considerations: 


The symbolic name of the control section defines an entry point of the program being assembled. This 
symbol must not appear as a symbol for any other source statement except the START directive of its 
contro! section or another CSECT directive to indicate continuation of the coding in the same control 
section. 


Each contro! section is adjusted to begin on a double-word boundary. The value of the symbol is the 
address of the first byte of the control section and has a length attribute of 1. 


If the symbol is blank, the CSECT directive is a continuation of coding for an unnamed control section. If 
the symbol is ‘blank and is not preceded by an unnamed control section, the CSECT initiates an unnamed 
control section. Only one unnamed control section is permitted in a module. 
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DC 


Floating Point 


Defines the vatue of a floating-point number and has a program storage location assigned to it. The format 
of floating-point constants differs from the standard format of the DC statement in that an additional 
subfield may appear — the scale modifier. 


Format: 


where: 







AOPERATION A 
[d] t(L,, [Stn] ‘c{[Etn] ’ 


[symbol] 


S+n 


ls up to eight characters. 


The duplication factor designates the number of identical constants or areas to be generated. An 
unsigned decimal vaiue is used to specify the duplication factor. If no duplication subfiald is used, the 
assembler assumes a factor of 1. A duplication factor of zero generates neither a constant nor a 
storage area and, if no length factor is specified, the location counter will provide the proper 
boundary alignment and assign the location counter vaiue to the symbol used. A duplication factor of 
zero is not permitted with literals. Even though the duplication factor can change the size of the 
Storage area used, the use of the duplication factor does not change the length attribute of the field. 
The maximum value of the duplication factor is 256. 


The definition-type symbol is required to determine the alignment, padding, truncation, storage form, 
and implied length. (See Table A—6 for the characteristics of the E and D types.) 


Is the explicit length factor in decimal. Two types of floating-point constants are available: full word 
(E) and double word (D). The implied length of an E type constant is four bytes; if the length modifier 
is omitted, full-word boundary alignment is assigned. The implied length of a D type constant is eight 
bytes; if the length modifier is omitted, double-word boundary alignment is assigned. In either case, 
an explicit length modifier of from one to eight bytes may be specified. 


{s the scale modifier and must be positive signed or unsigned decimal number. If the sign is omitted, 
a positive value is assumed. The scale modifier is applied to a number after it has been converted to 
internal format. 
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DC ; 
Flosting Point 


‘qEinf 
Is the constant specification with optional exponent. A floating-point number is written as a decimal! 
number which may be an integer (110), a fraction (75), or a mixed number (110.75). The floating- 
point number may be followed by an optional exponent represented by an E, a sign, and a decimal 
number, respectively. In the absence of a sign, a plus sign is assumed. The exponent for a constant is 
that power of 10 by which that constant will be multiplied before its conversion to internal format. 
This exponent value may range from —-85 to +75. 


Operational Considerations: 


The machine representation of the constant consists of a hexadecimal fraction (mantissa) and a 
hexadecimal exponent (characteristic). The arithmetic point is assumed to be at the left of the leftmost digit 
of the fraction. The characteristic represents the power of 16 by which the fraction must be multiplied to 
obtain the value of the constant. The machine format is as follows: 


'. (SHORT FORMAT) 


mantissa 


(fraction) 
6 hexadecimal digits 





(LONG FORMAT} 


mantisse 


(fraction) 
14 hexadecimal digits 





where 
sign 
Is the zero bit, the sign of the mantissa. 
characteristic : 
Is a 7-bit binary number (signed and biased by the hexadecimal value 40,,., decimal value 64) 
reflecting the scaling of the floating-point number. 
mantissa 
Is the fraction after the constant has been converted to its machine representation; scaling is 
performed if specified. 
NOTE: 


The floating-point value is the product of the mantissa (fraction) and the base 16 raised ta the power of the 
biased characteristic (exponent) after the exponent has been reduced by 64. 
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DC 


Standard Format 


Function: 


Defines the value of a decimal number, an alphanumeric expression, or address constant and has a 
program storage location assigned to it. 


Format: 





A OPERATION A OPERAND 


falee,1{ (} 


where: 


[symbol] 
ls up to eight characters long. 


The duplication factor designates the number of identical constants or areas to be generated. An 

& ; unsigned decimal value is used to specify the duplication factor. if no duplication subfieid is used, the 
assembier assumes a factor of 1. A duplication factor of zero generates neither a constant nor a 
storage area and, if no length factor is specified, the location counter will provide the proper 
boundary alignment and assigns the location counter value to the symbol used. A duplication factor 
of zero is not permitted with literals. Even though the duplication factor can change the size of the 
storage area used, the use of the duplication factor does not change the length attribute of the field. 
The maximum value of the duplication factor is 256. 


The definition-type symbol is required for both DC and DS statement to determine the alignment, 
padding, truncation, storage form, and implied length. (See Table A—6 for the characteristics of the 
13 types used.) 


The length factor designates the explicit value of the length attribute of a field generated by a DS or 
DC statement. The length attribute of a field used in an assembler application instruction determines 
the number of bytes involved in that instruction. The maximum value of the length factor is 256. 
Boundary alignment is not provided when a length factor is specified. 


‘ec’ or (ce) 
The constant specification determines the constant, or storage, to be generated. When an apostrophe 
or ampersand is included in the constant specification, double apostrophes or ampersands are used 
to indicate the inclusion of these characters in the constant. The constant may take the form of data 
or an address, as shown in Table A—6. 
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DROP 


Function: 


Informs the assembler that the registers specified are no longer available for base register assignment. 


Format: | 






1, [revel | 


where: 


r,[..-.-fn] ; 
Specifies that the declared registers (O through 15) are no fonger available for base register 
assignment. 


Operational Considerations: 


Registers previously made available for base register assignment may be dropped and made available 


again in a USING directive. The value assumed to be in a base register may be changed by coding another 
USING directive without an intervening drop of that register. 
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DS 


Function: 


Defines storage to be used as work areas, to hold data, and to function as input and output areas. The 
storage areas are assigned program locations. 


Format: 





A OPERATION A OPERANO 


where: 


symbol 
is up to eight characters long. 


The duplication factor designates the number of identical constants or areas to be generated. An 
unsigned decimal value is used to specify the duplication factor. If no duplication subfield is used, the 
assembler assumes a factor of 1. A duplication factor of zero generates neither a constant nor a 
storage area and, if no fength factor is specified, the location counter will provide the proper 
boundary alignment and assigns the location counter value to the symbo! used. A duplication factor 
of zero is not permitted with literals. Even though the duplication factor can change the size of the 
‘storage area used, the use of the duplication factor does not change the length attribute of the field. 
The maximum vaiue of the duplication factor is 256. 


The definition-type symbol is required for both OC and DS statements to determine the alignment, 
padding, truncation, storage form, and implied length. (See Table A—6 for the characteristics of the 
13 types used.) 


The length factor designates the explicit value of the length attribute of a field generated by a DS or 
OC statement. The length attribute of a field used in an assembler application instruction determines 
the number of bytes involved in that instruction. The maximum value of the length factor is 256. 


‘c’ or (c) 
The constant specification determines the constant, or storage, to be generated. When an apostrophe 
or ampersand is included in the constant specification, double apostrophes or ampersands are used 
to indicate the include of these characters in the constant. The constant may take the form of data or 
an address, as shown in Table A—6. 


NOTE: 


The maximum explicit length for a DS is 65,535 bytes. (See Table A—6 for C and X types.) Only the 
number, not the content, of the bytes reserved by a DS statement is determined by the assembler. 
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DSECT 


Function: 


Defines a data storage area permitting one or more programs to use indirect symbolic addressing for the 
same record items. 


Format: 





Operational Consideration: 


Storage is not reserved by a DS directive within a dummy control section, and the data and instructions 
appearing in a dummy control section do not become part of the assembled program. A separate location 
counter with an initial value of zero is kept for each dummy control section. More than one DSECT directive 
with the same symbol may appear in a module. The first DSECT directive initiates the dummy control 
section, which is continued by the remaining OSECT directives. @ 


Symbols of statements in a dummy controil section are called dummy section symbols. The following rules 
must be observed in using and assigning dummy section symbols: 


8 An unpaired dummy section symbol may appear only in an expression defining a storage address for 
a machine instruction or an S-type constant. 


s A base register may not be specified for an address field containing an unpaired dummy section 
symbol. ; 


s The programmer must ensure that the appropriate value is loaded into the register specified in the 
USING statement. 


To guarantee alignment between the actual storage area and the dummy control section, the user should 
align the storage area to a double-word boundary. 
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EJECT 


Function: 


Causes the assembler to continue the assembly listing on the top of the next page. 


Format: 





AOPERATION A 


Operational Considerations: 
If the next line of the listing causes a page change, the EJECT directive has no effect. 


When the EJECT directive is encountered, the printing form is skipped to the next page. If a title has been 
previously specified, the title is printed on the new page. An EJECT directive appearing in a source code 
macro definition causes the form to be skipped whenever the definition is listed and each time the macro is 
generated. 


The assembler will advance the assembly listing to a new sheet whenever a sheet is full. However, if the 
programmer would like each new logical part or subroutine to start at the top of a new sheet, the EJECT 
directive can be used whenever starting a new sheet is desired. 


The EJECT directive itself is never printed. 
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END 


Function: 
Indicates the end of a source program. 


Format: 





AQOPERATION A OPERAND 


where: 


Is a relocatable expression. 


Operational Considerations: 


The END directive must be the last statement in the source program. An expression in the operand field 
designates the point in the program where control may be transferred after the program is loaded. 
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ENTRY 


Function: 


Declares to the assembler those symbols defined by the module being assembled that may be referenced 
by other modules. 


Format: 







A OPERATION A OPERAND 


unused symbol[,symbol,...,symbol!] 


Each symbol in the operand field is declared to be defined in this module. Their names and assigned values 
are included in the output of the assembler as external reference records. 
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EQU 


Function: 





Defines the length and value of a symbol using another symbol as all or part of the definition. 


Format: 





AOPERATION A OPERAND 


where: 


Is an absolute or relocatable expression. 


_ Is an absolute expression. 


All symbols must be predefined. 





Operational Considerations: 


The symbol in the label field is defined as the value of the first expression in the operand. The maximum 
values are —223 to 223—1. The length attribute of the symbol is equal to the second expression (a) if 
explicitly stated. If the second expression (a) is omitted, the symbol will have the length attribute of the first 


term in the first expression (e). If the first term is an * or a self-defining term, the length attribute of the 
symbol is 1. 
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EXTRN 


Function: 


Declares to the assembler those symbols used in the module being assembled that are defined in a 
different module. 


Format: 







AOPERATIONA OPERAND 





symbol [,symbol,...,symbol] 


Operational! Considerations: 


Each symbol in the operand field is declared to be a symbol defined in some other module. The symbolic 
name and the external symbol identification assigned by the assembler are input to the linkage editor as an 
external definition record. Each reference to the externalized symbol creates an appropriate relocation 
mask to allow reference resolution at linkage editor time. When an EXTRN and a definition for an identical 
symbol appear in the same assembly, the EXTRN reference is discarded automatically, and the definition is 
accepted regardless of the order of appearance of either item. 
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ICTL 


Function: 
Specifies new values for the begin, end, and continue columns. Normally, a source statement begins in 
column 1 of the coding form and ends in column 71. If a continuation statement is needed, a character is 


written in column 72, and the statement continues in column 16 of the following line. 


Format: 






A OPERATION A OPERAND 


[b] [,e] [.c] 


where: 
b 
Is an unsigned decimal integer specifying the beginning column. It must be between 1 and 75. 
e 
Is an unsigned decimal integer specifying the ending column. It must be greater than or equal tob+ 5. 
c 


is an unsigned decimal integer specifying the continuation column. !t must be greater than or equal 
to b and less than e. The line is continued starting in the column specified by c. 


if b is omitted, it is assumed to be 1. If e is omitted, it is assumed to be 71. If c is omitted or if e equals 80, 
continuation records are not allowed. 


Operational Considerations: 


There can be only one ICTL directive in a source code module and it must immediately precede or follow 
any program-defined macro definitions. The ICTL directive applies only to those source statements that 
follow it. All library macro definitions are assumed to have normal output format. If the ICTL appears before 
the START card and it is incorrect, the assembly is terminated. When an ICTL appears out of sequence 
(must be first statement following START card), the ICTL terminates the assembly. 
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ISEQ 





Function: 


Informs the assembler which columns of the source statement contain the field used for checking the 
sequence of statements and controls the initiation and termination of sequence checking. 


Format: 


AOPERATION 4 





Is a decimal integer specifying the leftmost column of the field to be used for the sequence check. 


fs a decimal integer specifying the rightmost column of the field to be used for the sequence check; r 
@ must be greater than or equal to I. 


ae, 


Operational Considerations: 


Columns to be checked should not fall between the beginning and ending input columns specified for the 
program. 


The sequence check begins with the first source statement after the first ISEQ directive and is terminated 
by an ISEQ directive with a blank or invalid operand field. 


Sequence checking is not performed on statements generated from macro definitions or on statements 
inserted into the source code via a COPY directive. 


if no ISEQ directive is supplied, no sequence checking occurs. 
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LTORG 


Function: 
Generates all literals previously defined into a data pool within the source program. 


Format: 





A OPERATION A OPERAND 


Operational Considerations: 


The literals are pooled following the occurrence of the LTORG directive. A symbol in the label field 
represents the first byte of the generated literal pool and is assigned a length attribute of 1. LTORG 
directives may not appear within a dummy control section or in a blank common storage area. if there are 
no LTORG statements in a program and literals are specified, or if any literals are specified after the last 
LTORG directive in a program, these literals are pooled at the end of the first control section. The 
programmer then must ensure that a valid base register is available to address the locations in the literal 
pooi. 





Literals are placed in the literal pool according to their total length (duplication factor multiplied by the 
length of the constant). The literal pool consists of four sections: 


1. Literals with total lengths that are multiples of double words (eight bytes) 

2. _—_ Literals with totai lengths that are multiples of full words (four bytes) 

3. _ Literals with total lengths that are multiples of half words 

4, Any remaining literals 

Within each pool section, the literals are stored in order of occurrence. Before the literal pool is generated, 
the location counter is adjusted to a double-word boundary. !f two control sections are assembled together 
and an LTORG is not included in the second or following sections, then all the literals defined in all the 
sections wil! be pooled in the first section and may subsequently be available only to that first section. To 


ensure that each linked control section can use the literals declared by it, an LTORG can be used within 
each control section. 
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- OPSYM 


Function: 


The delete operation code (OPSYM) directive permits the user to tel! the assembler not to accept a certain 
mnemonic operation code. 


Format: 


A OPERATION A 





mnemonic 
operation 
code 


After the OPSYM directive is used to declare a mnemonic code as unacceptable, the assembler will not 
generate the normal object code for that mnemonic if it appears after the OPSYM. The user is then free to 
use the declared mnemonic another way, for example, as the mnemonic code of a macro prototype 


statement. 


The OPSYM directive cannot be used from within a PROC/MACRO or from within code generated as a 
result of conditional assembly statements. 
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OPSYM 


Example: 


LABEL 3B OPERATIONS OPERAND 
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In this example, the program is preceded with a macro definition that is used in the program. Line 2 contains the 
mnemonic code A, which is the mnemonic operation code for an add full-word instruction. Before the A macro 
can be called into the program, an OPSYM directive must be used to tell the assembler not to recognize A as the 
add full-word mnemonic. The OPSYM directive must come before the line of code that references the macro; 
that is, line 8 must precede line 9. 
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Function: 
Sets or resets the location counter to a specified value. 


Format: 





AOPERATION A 





where: 


Is a relocatable expression. 


Operational Considerations: 


The location counter is set to the value of the expression in the operand field. When no expression is 

@ iz present, the location counter is set to the highest location previously assigned in that control section. A 
symbol in the label field has the same value as the expression in the operand field and is assigned a length 
attribute of 1. The expression in the operand field must be relocatable. Its value must represent an address 
in the same contro! section in which the ORG occurs. This address value must be equal to or greater than 
the initial setting of the current location counter. If the expression is in error, the ORG directive is ignored 
and the line is flagged. All terms in the expression must be predefined. 


The ORG directive permits the location counter to be set to a value not on a half-word boundary. 


Bytes of storage reserved with an ORG directive are not set to zero or cleared when the program is loaded. 
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PRINT 


Function: 
Controls the contents of the assembly listing. 


Format: 





LABEL 












ori oe : 


f al | {Pouste}| 


where: 


Specifies the listing is to be printed. 


OFF 
Specifies that no listing is printed. 





GEN 
Specifies that lines generated by a macroinstruction are printed. 


NOGEN 
Specifies that lines generated by a macroinstruction are not printed, except that the macroinstruction 
and any MNOTE messages generated are printed. 


DATA 
Specifies that all characters of each constant representation are printed. 


NODATA: ; : 
Specifies that only the first eight characters of each constant representation are printed. 


SINGLE. 
Specifies that the source listing is single-spaced. 


DOUBLE 
Specifies that the source listing is double-spaced. 


Operational Considerations: 


if a PRINT directive specifies OFF plus other parameters, the other specifications are not effective until a 
PRINT directive is encountered that specifies the listing facility is to be turned ON. The options provided by 
a PRINT directive are keyword (not positional) parameters; therefore, the comma is not required if a 
parameter is omitted. The initial print condition of assembly printing is ON, GEN, NODATA, SINGLE. This 
condition remains until the first PRINT directive changes it. PRINT directives may change from only one to 
all of the parameters; any unspecified parameters remain in their previous condition. A PRINT directive 
may not appear in a macro definition. 
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Function: 

Produces a record at assembly time. This directive is used to produce job control card images to precede or 

succeed the object module; it eliminates the necessity of manually inserting them. 
Format: 

AOPERATION A 

where: 


Cy ,02--Cag 
Represents a string of up to 80 characters produced as a record in the object code output. 


Operationa! Considerations: 


The following conditions apply to characters in the operand field. 


Up to 80 characters, including spaces, may be specified within the apostrophes. 
An apostrophe within the operand must be specified as a pair of apostrophes. 
An ampersand within the operand must be specified as a pair of ampersands. 
Spaces must be used to separate fields. 


In counting the 80 characters, a pair of ampersands or apostrophes written to express a single 
apostrophe, or ampersand, counts as one. 


A PUNCH directive prior to the first control section of the program produces records prior to. the first contro! 
section, and all others produce records after the last control section. 


Variable symbol substitution is performed within the operand field. 


Although the PUNCH directive may be included canyehere in the program, it may not be used before macro 
definitions. 
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REPRO 


Function: 


Reproduces a record in its entirety (columns 1 through 80) during assembly time. This directive is useful in 


producing job control card images to precede or succeed the object module and eliminates the necessity of 
manually inserting them. 


Format: 





AOPERATION A 


Operational Considerations: 


This directive causes the contents of the following source record to be reproduced as a record in the 
assembler output. Each REPRO directive produces one record; up to 80 bytes are reproduced. 


A REPRO directive prior to the first control section of the program produces records prior to the first controt 
section, and all others produce records after the last contro! section. 


All REPRO directives following the declaration of the first CSECT (START) produce records that appear after 


the object module transfer record. Although this directive may be included anywhere in the program, it 
cannot be used before a macro definition. 


No substitution for variable symbols occurs in the record thus produced. 
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SPACE 


Function: 


Advances the paper in the printer a specified number of lines. The operand field contains an unsigned 


decimal integer specifying the number of lines the paper is to be advanced. If no operand is coded, one line 
will be spaced. 


Format: 





A OPERATION A OPERANO 


unused 


where: 


Is an unsigned decimal integer. 
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START | 


Function: 


Defines the program name, the name of the first contro! section, and the initial location counter value. 


Format: 


A OPERATION A 





where: 


ls an absolute expression. 
Operational Considerations: 


A symbol in the label field becomes the name of the first or only control section in the program. If the label 
field is blank, an unnamed contro! section is begun. All statements following the START directive are 
assembied as part of the contro! section until another unique control section definition is encountered. 


The tabel field of a CSECT directive, which contains the same name as the label field of the START 
directive, identifies the continuation of the control section. A blank label field in the CSECT directive 
identifies the continuation of an unnamed control section that began with an unnamed START directive. 


The symbol! in the label field of the START directive also identifies or names the object program. If the 
START directive is unnamed, the object module is assigned the name ASMOBJ. The symbol must be 2 
valid symbol. It is an automatic entry point and has a length attribute of 1. The START directive must not be 
preceded by any statements that would initiate a control section. 


The self-defining term in the operand field of the START directive establishes the initial location counter 
value for the first control section. If the self-defining term represents a value that is not a multiple of 8, the 
START directive is flagged and the location counter set to the next higher multiple of 8. if the operand is 
omitted, the initial control section is assigned a location counter value of zero. 
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TITLE © 


Function: 


Provides data for the heading of each page of the assembler listing and advances the printer form to a new 
page. 


Format: 


AOPERATION A 





where: 


Is a heading of up to 100 characters enclosed in apostrophes. 
Operational Considerations: 
) The following conditions apply to characters in the operand field: 
5 Any character may be specified, including spaces, within the defining apostrophes. 
es An apostrophe within the operand must be specified as a pair of apostrophes. 
a An ampersand within the operand must be specified as a pair of ampersands. 


" Spaces may be specified freely to separate heading words. 


More than one TITLE directive is permitted in a program. A TITLE directive provides the heading for all 
Pages in the listing that succeed it. 
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USING 


Function: 
Informs the assembler that a specified register is available for base register assignment and will contain.a 
specific value at execution time. The value must be loaded by the program into the base register that the 
USING directive specifies. The assembier maintains a USING table of the specified registers. 


Format: 






AOPERATION A 


Vly [evel] 


where: 
Vv : 
ls the value assumed to be in the first specified register at execution time. This value may be 
relocatable or absolute. Literals are not permitted. 
tiL.---fnl 


Specifies that the declared registers (0 through 15) will be used as base registers loaded at execution 
time. These register numbers do not necessarily have to be assigned in ascending sequence. 





Operational Considerations: 


The first register specified after v is assigned the value of v; the next register is assigned the value of the 
first register plus 4096; the next register is assigned the value of the second register plus 4096; and so on 
through all the registers specified. A USING directive may specify a single register or a group of registers, 
or the registers may be specified by individual USING directives. 


Register 0 may be specified as a valid base register; however, the assembler assumes that it always 
contains the value O and calculates displacement as if the operand were zero. Register 0 must be the 
operand specified by r,, and any registers specified in the operand field following register O are assumed to 
contain increments of 4096 from zero. 


When v is absolute, the indicated registers may be used to process only absoiute effective addresses. 


When v is relocatable, the indicated registers can be used to process only relocatable effective addresses. 
The registers r,,...,°, are used to process only those addresses in the same control section as the address 
represented by v. 


The value specification in a USING directive sets the lower limit of an address range; the upper limit is 
automatically set 4095 bytes above the lower limit. The upper limit of a USING directive may be set less 
than 4095 bytes by being overlapped by the lower limit of another USING directive. 


The range specified by a USING directive is used by the assembler to assign base register and 
displacement vaiues to those effective operand addresses that fail within that range. 
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USING 


If an operand address is specified as an effective address instead of a base register and displacement 
specification, the assembler searches the USING table for a value yielding a displacement of 4095 or less; 
if there is more than one such value, the value that yields the smailest displacement is chosen. If no value 
yields. a valid displacement, the operand address is set to zero, and the line is flagged with an error 
indication. If more than one register contains the value yielding the smailest displacement, the highest 
numbered register is selected. 














4. BAL Macro Definition Statements 
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ACTR 
Function: 
The ACTR statement is used to limit the number of AGO, AIF, GOTO, AGOB, AIFB, and DO statements that 
may be processed by the assembler either within a macro or within the source program. 
Format: 







A OPERATION A 


SETA expression 


Operational Considerations: 


The ACTR statement must be written immediately following the focal and global symbol declarations in 
either the source program or in a macro definition. There can be a separate ACTR statement in the source 
program and in each macro definition. 


The value of the expression in the operand field may be any positive value from 1 to 223—1. The value 
specified in the operand field causes a counter to be set to that value. This counter is decremented by 1 for 
each AGO, AGOB, or GOTO statement that is processed for each AIF or AIFB statement whose evaluation 
resulted in a true condition and for each time that the range of a DO statement is generated. 


if the counter is zero prior to decrementing, the following occurs, If a macro is being processed, its 
processing and that of any macros above it in a nest are terminated. The next statement to be processed is 
in the source code following the macroinstruction that initiated the nest. If the source code is being 
processed (outside a macro definition), an END directive is generated. The assembly continues with only 
that portion of the program generated thus far. 


If an ACTR statement is not written, the value of the counter is 4096,.. 
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AGO 


Function: : 


Unconditionally alters the sequence of source statement processing. 


Format: 





A OPERATION A OPERAND 


where: 
AGO 
Defines the operation. 
a) 
ls a sequence symbol. 
9 


ls a sequence symbol defined in.a following source code statement. 


Operational Considerations: 


The label field of the AGO statement may contain a sequence symbol. AGOB or GOTO. may be used in lieu 
of AGO in the operation field. The sequence symbol in the operand field is the symbol of the next 
statement to be processed. Branching forward or backward from the AGO statement is permitted. 


When an AGO statement is used in a macro definition, the sequence symbol specified in the operand field 
must appear in the label field of another statement in that macro definition. 
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AIF 


Function: 
Conditionally alters the sequence of source statement processing. 


Format: 





A OPERATION A 









{ AIF \ 
AIFB 
where: # 
8 
Is a sequence symbol. 
AIF 
Defines the operation. 
(b) 
Is a SETB logical expression enclosed in parentheses. 
& 


Is a sequence symbol defined in a source code statement. 
Operational Considerations: 


The label field of the AIF statement may contain a sequence symbol. AIFB is permitted instead of AIF in the 
operation code field. 


Any logical expression permitted in the operand field of a SETB statement is valid in the operand field of 
the AIF statement except a O or a 1 enclosed in parentheses. The sequence symbol in the operation field 
must be written immediately after the parenthesis terminating the logical expression. 


If, after the logical expression has been evaluated, the condition is true (a value of 1), you branch to the 
statement specified by the .s, portion of the operand. If the condition is false (a value of 0), the statement in 
the source code following the AiF statement will be the next statement to be processed. Branching either 
forward or backward from the AIF statement is permitted. When an AIF statement is written in a macro 
definition, the sequence symbol specified in the operand field must appear in the label of another 
statement within that macro definition. 
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ANOP 


Function: 


Enables branching. If.a branch is necessary and no statement within the source code supplies the branch 
destination in its label field, an ANOP statement.can be coded to provide a label to which to branch. 


Format: 





AOPERATIONA 


where: 


Is a sequence symbol. 


ANOP 
Defines the operation. 


Operational Considerations: 
The label field must contain a sequence symbol. 


When the label field of a statement that is desired as a branch destination point already contains a symbol 
or variable symbol, the branch destination is indicated by preceding the statement by an ANOP statement. 


LABEL is an acceptable synonym for ANOP in the operation field. 
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DO 

Function: 

Defines the starting point of the code and the numbers of times it is to be generated. 
Format: 

(&varisymb] 
where: 


&varisymb 
Is an optional variable symbol. 


DO 
Defines the operation. 


is a valid SETA expression or a valid SET expression written in a macro definition in proc format. 


Operational Considerations: 


The expression in the operand field indicates the number of times the source code statements following 
the DO statement are produced in the object code. All lines of coding appearing between a DO statement 
and its associated ENDO statement are generated. The value of the expression in the operand field may be 
any value from O to 223—1. If the value of the expression is negative, the DO statement is flagged and 
ignored (that is, treated as if the value has been a 1). 


The set of statements between the DO statement and its associated ENDO statement are said to be within 
the. range of the DO statement. Any valid source code statement may be within the range of a DO 
statement, including other DO statements with their corresponding ENDO statements. DO statements may 
be nested up to 10 levels. 


A variable symbol may be entered in the label field of the DO statement. When the variable symboi in the 
labei field is specified, it is used as a counter for the number of times a set of lines within the range of a 
DO statement has been generated. The value of this variable symbol is 1 the first time through the set of 
statements; 2 the second time through: and so forth. It is referenced in the same manner as a SETA 
symbol. 


If a 00 statement is within the range of another DO statement and the nested DO statement is reentered, 
its count begins at 1 again. The value of the variable symbol in the label field of the DO statements is 
available to the statements following the ENDO statement even if the operation of the DO statement cycle 
is interrupted. 


If an AGO, AGOB, GOTO, AIF, or AIFB statement outside the range of a DO statement results in an 
assembler branch to a sequence symbol inside the range of the DO statement, processing continues with 
the statement defining the sequence symbol. Processing proceeds from that point as though the DO 
statement operand had had a value of 1. 
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END 


Function: 
Signifies the end of a macro definition in PROC format. 


Format: 





AOPERATION A 






Operational Considerations: 


An END statement signals the end of a macro definition. The assembler pairs each END statement with the 
most recently encountered unpaired PROC statement. The statements between paired PROC and END 
statements are defined as the body of a macro definition. 
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ENDO 


Function: 
Indicates the end of the range of a DO statement. 


Format: 





A OPERATION A OPERANO 


Operational Considerations: 


DO and ENDO statements must be paired. For every DO statement, there must be an ENDO statement to 
define the end of the range. 
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GBL 

GBLA 
GBLB 
GBLC 


Function: 


Declares global set symbols. The declarative chosen determines the range of values to which the set 
symbol may be set and the type of SET statement used to assign the vaiues. 


Global set symbols are initialized onty once and are used to pass values back and forth between macro 
definitions. A giobal set symbol declared at the source code level is available to all macro definitions in 
which it is also declared. 


Format: 





where: 

GBL 

Declares a general-purpose global set symbol. 
GBLA 

Deciares an arithmetic global set symbol. 
GBLB 

Declares a Boolean global set symbol. 
GBLC 

Declares a character global set symbol. 
$.82.-...8y 


Are set symbol names. 


Operational Considerations: 


The operand field of the giobal set declaration may contain one or more set symbols. A giobal set symbol is 
considered defined when declared. It is initialized only once, that is, the first time it is declared. With 
subsequent declarations in other contexts, the global set symbol is available for use but is not reinitialized. 
A set symbol must be declared before it is available for use. A set symbol declared by a GBLA or GBLB 
statement is assigned an initial value of zero. A set symbol declared by a GBLC or GBL statement is 
assigned an initial value of a null character string. 


if a set symbol is declared as a global set symbol in more than one macro definition, it must be declared 
with the same statement code in each macro definition. 
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LCL 
LCLA 
oa LCLB 
LCLC 


Function: 


Declares local set symbols. The declarative chosen determines the values to which the set symbol may be 
set and the type of SET statement used to assign the values. A loca! set symbol is available for use only in 
the macro definition in which it is declared. 


Format: 





AQOPERATION A 






$1 [13 ,-008, ] 





where: 


LCL 
Declares a general-purpose local set symbol. 


LCLA ; 
Declares an arithmetic local set symbol. 


LCLB 
Declares a Boolean local set symbol. 


LCLC 
Declares a character local set symbol. 


$,,$2,....38H 
Are set symbo! names. 


Operational Considerations: 


The operand field of the focal set declaration may contain one or more set symbol names. A local set 
symbol is considered defined when declared. A set symbol declared by an LCLA or LCLB statement is 
assigned an initial value of zero. 


A set symbol declared by an LCLC or LCL statement is assigned an initial value of a null character string. 
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MACRO 


Function: 
Designates the start of a macro definition written in macro format. 


Format: 








A OPERATION A OPERAND 





Operational Considerations: 
This statement may be used only in macro definitions written in macro format. 
A macro definition written in macro format consists of the following elements in the order specified: 


1. MACRO statement (heading) 





2. Prototype statement (macroinstruction format) 
3. Model statements (optional) 


4. MEND statement (trailer) 
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Macro Call Instruction 


Function: 
Causes a precoded set of assembler instructions (a macro definition) to be inserted into a source program 
at the point where the macro call instruction is located. The macro definition that is inserted into the 


source program is identified in the operation field of the macro call instruction. 


Format: 


LABEL A OPERATION A OPERAND 


[symbol] call-name [p, Po 1+Po5 2 ] 





If a symbol appears in the label field of a macroinstruction, it must be explicitly defined in the 
corresponding macro definition. 


The operation field of the macro call instruction contains a symbol that is the name of a macro definition 
stored in a library or being assembled with the program source code. The operation field calls the desired 
macro definition. The operand field may contain from O through 252 operands separated by commas. Each 
operand of the macro call instruction is either a positional or keyword parameter that specifies a value 
passed to the corresponding symbolic parameter references in the macro definition. 


The value of a positional parameter is identified by the position it holds in the operand field. Given a macro 
definition that expects four positional parameters to be specified, the operand field of the macro call 
instruction normally has the form: 
P1.P2,P3,P4 
An omitted operand must be indicated by writing both commas that separated it from the string. 
If the second and third operands are omitted, the form of the operand field of the macro call instruction is: 
P1,.,.P4 
If the final parameters are the ones to be omitted, the commas following the last operand specified may be 
dropped. If the macro definition were to be called by using only the second of four parameters, the operand 


field of the macro call instruction has the form: 


*P2 
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Macro Call Instruction 


A macro definition may specify that some or all of its parameters are keyword parameters. The 
specification of a keyword parameter consists of the keyword followed by an equal sign, followed by the 
value being specified for the parameter. Keyword parameters are separated by commas and may be 
specified in any order. Consecutive commas are not required to indicate omission of a keyword parameter 
specification. Keyword parameters have the form: 


a=b,,c=d,,e=f, 
or 

c=d,,a=b,,e=f, 
A macro definition having both positional and keyword parameters is called a mixed-mode macro 
definition. The operand field of a mixed-mode macroinstruction must contain any positional parameter 
specifications followed by the keyword parameter specifications being supplied. The last positional 


parameter specified is followed by a comma, followed by the first keyword parameter specification. Mixed- 
mode parameters have the form: 


P1,P2/P3,P4,a=b,,c=d2,e=f, 


Operational Considerations: 


Each of the macro call instruction operands consists of 1 to 127 characters, with the character string 
satisfying the following conditions: 


] May include one or more sequences of characters enclosed in single apostrophes. The apostrophes 
enclosing each character sequence are paired. Paired apostrophes may appear within paired 
apostrophes. 


2 May include a single apostrophe outside paired apostrophes if written as part of the following 
sequence: any special character except an ampersand, the letter L, an apostrophe, and a letter. 


a May include an ampersand as the first character of a variable symbol if the ampersand is a single 
ampersand or the last ampersand of a string containing an odd number of ampersands. 


os May include paired parentheses outside paired apostrophes. To determine pairing, a left parenthesis 
is paired with the immediately following right parenthesis (that is, no parentheses between them). 
Additional pairs are determined by ignoring the first pair and reapplying the rule. 


a May inciude an equal sign only as the first character of an operand or within paired parentheses or 
paired apostrophes. 


. May include a comma as a character in a string if the comma is enclosed in paired parentheses or 
paired apostrophes. A comma standing alone is interpreted as the end of an operand. 


2 May include a blank within paired apostrophes. A blank not enclosed in apostrophes terminates the 
operand field. 


NOTE: 


Operands can be coded on more than one line through the use of a continuation character in column 72. If 
a line is to be continued, the last operand on that line must be followed by a comma. A warning message is 
issued if a comma is not included. 
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MEND 


Function: 


Signifies the end of a macro definition written in macro format. 


Format: 








AOPERATION A OPERAND 


Operational Considerations: 


This statement is allowed only once in each macro definition, and it must be the last statement of the 
definition. 
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MEXIT 


Function: 





Indicates to the assembler that the processing of a macro definition should be terminated before ending 
normally with a MEND statement. This statement is used when it is necessary to process only one section 
or operation of a macro definition rather than the entire macro definition. 


Format: 


A OPERATION A 





Operational Considerations: 


When MEXIT is encountered, the assembler terminates processing the macro definition and processes the 
statement in the source program following the macro call instruction that called the macro definition 
containing the MEXIT. 


A second macroinstruction with different operands may request the processing of different portions of the & 
macro definition containing the MEXIT. 
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MNOTE 


Function: 


Generates an error message (which indicates how dangerous an error is) or a comment (which supplies 
information). An MNOTE statement is used in a macro definition or in source code statements. 


Format: 


A OPERATION A OPERAND 





in this format, these can be specified: a message enclosed in apostrophes, a comma followed by a message 
enclosed in apostrophes, a severity code followed by a message, or an asterisk followed by a message. In all 
cases, the message is printed in the assembly listing source code. The severity code indicates the danger of the 
error that occurred. The severity code is a decimal! value of 0 to 255. If a severity code of 1 is to be indicated, the 
user leaves a blank space (A) followed by the error message, enclosed in apostrophes. An asterisk used as the 
’ severity code indicates that the message following it is informational and not an error. As mentioned before, any 
of these specifications causes the message to be printed in the assembly listing. Also, MNOTE lines are flagged 
as errors and listed in the diagnostics portion of the assembly listing if they do not have an asterisk in operand 1. 
Messages ‘preceded by an asterisk are not flagged or listed in the diagnostics because they are not errors. 


. Variable symbols can be used as operands in an MNOTE statement. 
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Model Statement 


Function: 


Model statements are between the NAME and END statements in a proc and between the prototype and 
MEND statements in a macro. The modal statements define the pattern of operations to be performed at 
assembly. Model statements do not generate object code. 


Format: 





Operational Considerations: 
The label field cannot contain an asterisk, 


The operation field can contain the mnemonic operation code of an assembler instruction, directive, or 
macro definition. The field can also contain a variable symbol if a different operation is to be generated 
each time the macro is called. The variable symbol is restricted to seven characters, preceded by an 
ampersand. The operation field cannot contain the mnemonic codes END, ICTL, ISEQ, or PRINT. 


The operand field can contain symbols or variable symbols. The size of the field, after the variable values 
are substituted, is up to 240 characters. 
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NAME 


Function: 


Supplies the mnemonic operation code by which a macro definition in proc format is referenced. The jabel 
field of this statement supplies the name of the macro definition in which it appears. 


Format: 





AOPERATION A 


The call-name symbol in the label field of the NAME statement identifies the mnemonic operation code by 
which the macro definition may be referenced. This symbol must be unique; it may not be the same as the 
mnemonic operation code of a machine, assembler directive, or assembler instruction or duplicate the 
mnemonic operation code associated with any other macro definition in the source program. 


In the operand field, pos-O can be a decimal or alphanumeric value but it cannot be a variable symbol. The 
value in the operand fieid of the NAME statement is referenced as positional parameter O by using the 
same symbolic parameter indicated in oeprand 1 of the PROC statement. The value can be varied for 
positional parameter 0 by using multiple NAME statements. 


Operational Considerations: 


At least one NAME statement is required for each macro definition, but more than one may be written. 
Each NAME statement specifies a different name (symbol) by which the macro definition may be 
referenced. The NAME statement must be written immediately after the PROC statement. When more than 
one NAME statement follows the PROC statement, only the operand of the NAME statement containing 
the symbol used to reference the macro definition is available to the body of the definition. 


Multiple NAME statements allow the programmer to specify a different parameter for each NAME 
statement and to select the parameter by referencing that particular NAME statement. 
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PNOTE 


Function: 





Generates an error message or a comment. A PNOTE statement is used in a macro definition or a source 
code statement. . 


Format: 


AOPERATION A 





In this format, there are two operand fields. In the first field, an asterisk can be specified to indicate that the 
message is informational and not an error, or a character expression can be specified containing up to six 
characters. The second operand fieid contains the message. It can contain up to 79 characters. Regardless of the 
choice made for the first operand, the message is printed in the assembly listing source code. If it does not 
contain an asterisk as operand 1, a PNOTE statement is flagged as an error, and listed in the diagnostics portion 
of the assembly listing. If there is an asterisk in the first operand field, the line is not flagged or listed in 
diagnostics. This is done because an asterisk indicates that the message is not an error. 





Variable symbols can be used as operands in a PNOTE statement. 
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PROC 


Function: 
Designates the start of a macro definition written in proc format. 


Format: 





A OPERATIONA OPERAND — 


[&pos,n] [,&key , =... &key,, =] 





where: 


&symbol 
Is a variable symbol referring to the label of the macroinstruction. 


&pos,n 


Is a variable symbol used in the body of the PROC to reference positional parameters in the call 
instruction. The n is a decimal number indicating how many positional parameters there are. 


@ &key,=,...,&key m = 


Specifies the keyword parameters. (If only keyword parameters are specified, commas must be coded 
in operands 1 and 2.) 


Operational Considerations: 
A macro definition written in proc format consists of the following elements in the order specified. 
1. PROC statement (heading) 
2. NAME statements 
3. Model statements (optional) 
4. END statement (trailer) 


Macro definitions may contain either a macro or a proc format within a definition, but not both. 
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The functions of the PROC statement are: 


to designate the beginning of a macro definition: 

to identify the variable symbol if any, that refers to the label of the macroinstruction; 

to specify the maximum number of positional parameters in the macroinstruction calling a macro 
definition; 

to identify the variable symbols to be used to address the positional and keyword parameters in the 


operand field of the macroinstruction; and 


to optionally specify a default value for each keyword. Values assigned to keyword parameters are 
set to nuil if nothing follows the equal sign. If a default setting is provided, the respective keyword is 
set to that value when the proc is called. The setting then remains unchanged if the keyword is not 
specified with an appropriate value on the call line. 
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Prototype Statement 


Function: 


Provides the mnemonic operation code by which a macroinstruction may call a macro definition written in 
macro format. It names the macro definition. The prototype statement specifies the names of the positional 
parameters in the macroinstruction that call the macro definition containing the prototype statement. 





Format: 
LABEL A OPERATION A OPERAND 
&symbol call-name &pos, ++ SPOS key, =... key = 
where: 
&symbol 
ls a variable symbol that refers to the symbol in the label field of the macro call instruction. 
call-name 


Is the symbol that is the name of the macro definition. 


&pos,,...,&pos, 
Are variable symbols used as positional parameters. 


&key,=,..,,&key, = 
Are variable symbols used as keyword parameters. 


Operational Considerations: 


If the label field of the prototype statement is blank, or if the variable symbol specified does not also appear 
in the label field of a model statement generated by the macro definition, the symbol in the label field of the 
macroinstruction will not be defined when the macro is generated. This symbol must not duplicate the 
name of any parameter or set symbol! defined within the prototype statement. 


The operand field of the prototype statement contains the names of all the symbolic parameters that may 
be coded for the macro. Zero through 252 positional and keyword parameters are permitted in the operand 
field. If the macroinstruction contains a mixture of both positional and keyword parameters, the names of 
all the positional parameters must precede the names of the keyword parameters. The names of the 
positional parameters must appear in the order specified in the operand field of each macro call 
instruction. 


Within the operand field of the prototype statement, the entry defining a positional parameter consists 
entirely of the variable symbol that names the parameter. The entry for a keyword parameter consists of 
the variable symbol naming the parameter, followed by an equal sign. The equal sign may be optionally 
followed by a string of characters specifying a default value for that parameter. If no specification for the 
parameter is supplied in the macro call instruction, the default value is the value supplied for a reference to 
that parameter within a macro definition. The default value must be written following the rules for 
macroinstruction operands. As many continuation lines may be used as required to contain the symbolic 
parameters and the desired comments. 
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SET 





Function: 


Assigns either an arithmetic or character string value to a variable symbol declared by an LCL or GBL 
statement. 


Format: 





A OPERATION A OPERAND 





where: 
&s 
Is a set symbol declared by LCL or GBL. 
SET 
Defines the operation. 
a 
Is a valid arithmetic expression. 
c 


Is a valid character expression. 


Operational Considerations: 


When the operand of the SET statement contains an arithmetic expression, the value of the expression 
may range from —223 to +223—1. When the operand of the SET statement contains a character expression, 
the maximum length that may be specified is eight characters. 


If a SET variable symbol is assigned a character value, a reference to the SET symbol yields the same result 
as a reference to SETC symbol assigned the same character value. Similarly, if a SET variable symbol is 
assigned an arithmetic value, a reference to the SET symbol yields the same result as a reference to a 
SETA symbol assigned the same value. A SET variable symbol with a character value may be reassigned 
an arithmetic value, and vice versa. 


A SET expression is a SETA expression allowing the use of the operators > , <=, **, and ++ in the SET 
expression when an arithmetic operator is valid. The characters ** represent the logical product AND, and 
the characters ++ represent the logical sum OR. 
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SET 


Each bit of the first term is compared with its corresponding bit in the second term, and the result of the 
comparison is placed in the corresponding position in the resulting term. The result of the bit comparison 
for each operator is: 





The three relational operators are the equal (=) operator, the greater than (>) operator, and the less than 


(<) operator: 
¢ e Compares the value of two terms or expressions. If the two values are equal, the assembler 
( assigns a value of 1 to the expression. If the values are not equal, a zero value is assigned. 
> 
Compares two terms or expressions. If the value of the first (left) term is greater than the value 
of the second (right) term, a value of 1 is assigned to the expression. If the value of the second 
term is greater than the value of the first term, a zero value is assigned. 
< 


Compares the vatue of the first (left) expression or term with the second (right) expression or 
term. If the value of the first expression or term is less than the value of the second, a value of 
1 is assigned to the expression. if the value of the second expression or term is less than the 
value of the first, a zero value is assigned. 


Given the expression A+B > C, if the expression A+B has a greater value than the value of C, the 
assembler assigns a value of 1 to the expression. If the value of C is greater than the vaiue of A+B, a zero 
value is assigned. 


Since the vaiue of a relational or logical expression is arithmetic, the expression may be used as a term in 
an arithmetic expression. The following chart shows operator priority. 
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SET 





Four statements are provided to assign values to set symbols: SETA, SETB, SETC, and SET. The statement 
used depends on the statement chosen to declare the set symbol. SETA, SETB, and SETC statements may 
be used only within macro definitions written in macro format. The SET statement may be used only within 
macro definitions written in proc format. 
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Function: 
Assigns an arithmetic value to a variable symbol that was declared by an LCLA or GBLA statement. 
Format: 





A OPERATION A 


where: 
&s 
Is a set symbol declared by either LCLA or GBLA. 
SETA 
Defines the operation. 
a 


eo 


Is a valid SETA term or an arithmetic combination of valid SETA terms. 


Operational Considerations: 


A valid SETA term is: 

a a self-defining term: or 

s 8 variable symbol with an arithmetic vaiue; or 

s a character vaiue consisting of one to eight decimal digits. 


The arithmetic operators used in writing SETA expressions are +, —, *, and /. The expression may not. 
begin with an operator. Two operators or two terms may not succeed one another. 


The rules of precedence for the evaluation of a SETA arithmetic expression are the same as stated for a 
SET statement. The value of a SETA expression may range from —223 to 2233—1. 


When the SETA symbol is used in an arithmetic expression, the arithmetic value of the symbol is 
substituted for the symbol. if the SETA symbol is used in another context, the arithmetic value of the SETA 
symbol is converted to a decimal integer with leading zeros removed. A leading minus sign will be 
retained. This decimal value is then substituted for the SETA symbol. If the value of the SETA symbol is 
zero, a single zero is substituted. , 


Four statements are provided to assign values to set symbols: SETA, SETB, SETC, and SET. The statement 
used depends on the statement chosen to declare the set symbol. SETA, SETB, and SETC statements may 
be used only within macro definitions written in macro format. The SET statement may be used only within 
macro definitions written in proc format. 
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SETB 


Function: 


Assigns a binary value of 0 or 1 to a variable symbol! that was declared by an LCLB or GBLB statement. 


Format: 





A OPERATION A OPERAND 


where: 
&s 
Is a set symbol declared in either LCL8S or GBLB. 
SETB 
Defines the operation. 
b 





ts a valid logical expression, a O or a 1, that must be enclosed in parentheses. 


Operational Considerations: 


The logical expression in the operand field may have a value of either O (false) or 1 (true), and the set 
symbol specified in the name field of the set statement is assigned the resultant binary value. The logical 
expression may consist of a single term or logical combination of terms. 

The permissible terms are: 

e a SETB arithmetic relational expression; 

i] a SETB character relational expression; and 


a a SETB symbol. 


The SETB logical operators that may be used to combine the terms are &%, &, and &. The logical expression 
must not contain two terms in succession. Two operators may appear in succession if the first operator is 


either &8 or G, and the second operator is &#. Only the operator Gi is allowed prior to the first term of the 
expression. 
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SETB 


A SETB arithmetic relational expression consists of two arithmetic expressions connected by a SETB 
relational operator. A SETB character relational expression consists of two character strings connected by 
a SETB relational operator. The SETB relational operators are: 


Operator Meaning 








NE Not equal 

EQ Equal 

LT Less than 

LE Less than or equal 
GT Greater than 

GE Greater than or equal 


The arithmetic expression that may be used as a term in the SETB arithmetic relational expression is 
defined under the SETA statement. The rules under the SETC statement define the format of the character 
string that may be used in a SETB character relational expression. If two character strings are of unequal 
length, the shorter will always compare less than the longer, regardless of actual vaiue. The maximum 
length of character strings that may be compared is 127 characters. 


in writing SETB expressions, the SETB relational or logical operators must be preceded and followed by at 
least one blank or other special character. The relational expression may be optionally enclosed in 
parentheses. 


The procedure for evaluating a SETB expression is: 


s Each term (SETB symbol, SETB arithmetic expression, or SETB character expression) is evaluated and 
given a value of either 1 (true) or O (false). 


# Evaluation is from left to right. The weight of the logical operators is: 


B = 1 
a = 2 
we = 3 


Therefore, HB is performed prior to G¥, and & is performed prior to @. 


lf a SETB variable symbol is used in the operand field of a SETA or DO statement, or in an arithmetic 
relation (in either a SETB or AIF term), the binary vaiues O and 1 are converted to the arithmetic values +O 
and +1. 


if the SETB variable symbol is used in the operand field of a SET statement, the value substituted is 
dependent on the context. In an arithmetic expression, +1 or +0 is substituted. In a character expression, 
the character values 1 and O are substituted. 
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SETB 


Four statements are provided to assign values to set symbols: SETA, SETB, SETC, and SET. The statement 
used depends on the statement chosen to deciare the set symbol. SETA, SETB, and SETC statements may 
be used only within macro definitions written in macro format. The SET statement may be used only within 
macro definitions written in proc format. 
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SETC 


Function: 


Assigns a character value to a variable symbol that was declared by an LCLC or GBLC statement. 


Format: 


A OPERATION A 





where: 
&s 
Is a set symbol declared by either LCLC or GBLC. 
SETC 
Defines the operation. 
c 


Is a vatid SETC operand. 
Operational Considerations: 
A SETC operand must be a character expression. 


_ The maximum length of the value that may be specified for a SETC symbol is eight characters. If more than 
eight characters are specified, only the leftmost eight characters are used by the assembier. 


Four statements are provided to assign values to set symbols: SETA, SETB, SETC, and SET. The statement 
used depends on the statement chosen to declare the set symbol. SETA, SETB, and SETC statements may 
be used only within macro definitions written in macro format. The SET statement may be used only within 
macro definitions written in proc format. 











Appendix A. Assembler References 
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Y 


y 





Instruction 
Type 


RX 


{symbol} opcode " ) (0) 


[symbol] opcode rd, (x,,6,) 


(symbol ]} opcode r, 3 d, to) 


[symbol] opcode dq, (b,)i, 





{symbol] opcode d,(b,) 


Table A—1. Instruction Formats (Part 1 of 2) 





Source Code Instruction Format Object Code Instruction Format 


First Half Word Second Half Word 
Bytes 3 and 4 






Third Half Word 
Bytes 5 and 6 









36 


[symbo!] opcode Talo 


| 
ee Sen 
{symbol] opcode rs (x) H ] op 1 : 
2°72 ~ ee —NN 


address 
operand 2 


{symbol] opcode Cyl g8p 





address 
operand 1 
I  __ en 


| immediate 
! operand 
t 


[symbol] opcode S,i5 





(symbol) opcode q, (by) 4, (o,) 


(symbol] opcode qd, 4, (I,.b 1), (1,6, ) 





(symbot} opcode d,{b,}i,.m3dy 





NOTES: 


The RR instruction has three other forms: 
[symbol] opcode i, for the SVC instruction; 
{symbol] opcode r, for the SPM instruction; and 


{symbol} opcode m,,r, for the BCR instruction. 





o 
ao] 
g 
a 
eo 
ios 
n 
Qa 
vn 


: address 1 
operand 2 ! 
[symbol] opcode 89 : ig ! 
opcode 
H length ' address ‘ address 
I op 1 and op 2 ' Operand 1 1 operand 2 
[symbo!] opcode s,s, z ee ee 





| 
] 
| 


H length | address address 
| dt 2 
[symbol] opcode s, (I,).s9(l>) t ees OPse es a ee sspeieh 
~~ I po OOO A gantry, 


ee ee ee ee ee ee 





immediate t immediate displacement I address 
i operand 2 ! mask 3 4 ' operand 1 i] 
[symbol] opcode Sym d, aan “ iste  _ ' ee | 
11 [12 19 $20 31 132 35 136 a7 
Q) The RX instruction BC is written in the form: @) The RS instruction has two other forms: 
[symbol] opcode m,,d2(x2,by). the RS shift instructions are written without use 


of the rz; operand, in the form: 
[symbol] opcode r,,d2(b2) 


and some RS instructions, such as ICM and CLM, 
are written in the form: 


{symbol] opcode r,,m3,d2(b2). 


YaTEgW3AssVv 
€/SO IVAINN AYYSdS 


@ arepdn 


vl68-dn 


L-V 
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Table A—1. Instruction Formats (Part 2 of 2) 


a 


OPCODE The application instruction operation code. 





The number of the general register containing operand 1 

The number of the general register containing operand 2 

The number of the general register containing operand 3 

The number of the general register containing an index number for operand 2 of the RX instruction 
The immediate data used as operand 1 of the SVC instruction 

The immediate data used as operand 2 of an SI instruction 

The jength of the operands as stated in source code* 

The tength of operand 1 as stated in source code* 

The length of operand 2 as stated in source code* 


The number of the general register containing the base address for operand 1 


The number of the genera! register containing the base address for operand 2 


The displacement for the base address of operand 1 


The displacement for the base address of operand 2 





The displacement used as operand 4 of an SM instruction 
The mask used as operand 1 

The mask used as operand 3 of an SM instruction 

Operand 1 

Operand 2 

Operand 3 

The symbol used to identify operand 1 in the implicit format 


The symbol used to identify operand 2 in the implicit format 





“This is coded as the true source code length of the operand, not the length less 1, as assembled in the object code. The 
assembler makes a reduction of 1 in the length when converting source code to object code. 
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Table A—2. Instruction Repertoire (Part 1 of 9) 


Listing by Mnemonic Code 


M . Instruction N Machine 
nemonic nstruction Name Code 
A 5A 





A-3 
Update B 


Source Code Format 








Add 4 1 ,d(X2,b2) 1 S2(X2) 
AD Add normalized, long 6A 4 11,d2(X2,b2) 1S2(X2) 
ADR Add normalized, long 2A 2 02 Ae 
AE Add normalized, short 4 r1,d2(x2,b2) /S2(X2) 
AER Add normalized, short 2 ry,0 Ae) 
AH Add half word 4 T1,d2(X2,b2) 1S2(X2) 
Al Add immediate 4 d,(b,),i2 S112 
AL Add logical 4 r1,d2(X2,b2) Fy ,2(Xz) 
ALR Add logical 2 ryt ry .02 
AP Add decimal 6 d,(l,,d,),do(l2,b2) $4 (1,),Sa(lo) 
AR Add 2 04,02 ae) 
AU Add unnormalized, short 4 11,d2(x2,b2) Ty ,S2(X2) 
AUR Add unnormalized, short 2 rl ty,02 
AW Add unnormalized, long 4 11,d(Xz,b2) 11,S2(X2) 
AWR Add unnormalized, long 2 ry. ry l2 
BAL Branch and link 4 r1,d(x2,b2) ry ,S2(X2) 
BALR Branch and link 2 ry0o ry. 
BC Branch on condition 4 i,d2(X2,b) i,S2(X2) 
BCR Branch on condition 2 it, it, 
BCT Branch on count 4 11,do(x2,b2) 11 ,S2{X2) 
BCTR Branch on count 2 rile Tyg 
BXH Branch on index high 4 r1,03,d2(b2) Ty 13,82 
BXLE Branch on index low or equal 4 11,13,d2(b2) T,13,S9 
Cc Compare algebraic 4 11 ,do(X2,b2) 1, ,S2(X2) 
cD Compare, long 4 14 ,d2(X2,b2) 1) ,S2(X2) 
CDR Compare, long 2 ry 02 rt, 
CE Compare, short 4 11,S2(X2,by) Ty ,S2(X2) 
CER Compare, short 2 11,02 TF, 
CH Compare half word 4 1,do(X>,bo) Ty ,S2(X2) 
cL Compare logical 4 T1,d2(X2,b2) T,,S2(Xo) 
CLC Compare logical 6 d,,(I,b,),do(b2) $1 (I),S2 
CLCL Compare logical characters 2 1,02 Fo 
long 
CLI Compare logical immediate 4 d,,(b;),i2 Sip 
CLIS Compare logical immediate 6 d,(bj),i2,1m3,d4 $1,i2,M3,Sq 
and skip 
CLM Compare logical characters 4 r1,1M3,d2(b2) r1,M3,S2 
under mask 
CLR Compare logical 2 12 rg 
CLRCH Clear channel 4 (Privileged) (Privileged) 
CLRDV Clear device 4 (Privileged) (Privileged) 
cP Compare decimal 6 d,(1,,b;),do(l2,b2) $1(1)),Sa(l2) 
CR Compare algebraic 2 Iylo 1,02 
CSM Compare and swap under 4 ry, 3,d(bo) 1,0 3,S2 
mask 
CVB Convert to binary 4 r1,d2{xX2,b>) 11,S2(X2) 
CVD Convert to decimal 4 r,,d2(X2,b.) 1; ,S2(X2) 
D Divide 4 11,d2{x2,b2) Ty S2{X2) 
DD Divide, long 4 11,d2(X2,b2) SX) 
DDR Divide, long 2 Tyo V2 
DE Divide, short 4 11,d2(x2,b2) So(X) 
DER Divide, short 2 ry02 2 
DP Divide decimal 6 d,(I,,b;),d2(i2,b2) S1(11),,Sa(l2) 
DR Divide 2 Ty.02 V2 
ED Edit 6 d,(I,b,),d2(b,) $,(I),S2 
EDMK Edit and mark 6 d,(I,b;),d2(b) $1(l),S2 
EIO Enqueue 1/0 6 (Privileged) (Privileged) 
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EX 
EXD 
GRB 
HDR 
HDV 
HER 
HPR 
Ic 


ICM 
IPL 


ISK* 


LA 
LCDR 
LCER 
LCHR 
LCR 
LCTL 
LD 
LDA 
LDR 
LE 
LER 
LH 
LIA 
LM 
LNOR 
LNER 
LNR 
LPDR 
LPER 
LPR 
LPSW 
LR 
LRC 


LRR 
LTDR 
LTER 
LTR 


MD 
MDR 
ME 
MER 
MH 
MIO 
MP 
MR 
MVC 
MVCL 
Mv! 
MVN 
MVO 
MVZ 


NC 
NI 
NR 





Mnemonic 
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Table A—2. Instruction Repertoire (Part 2 of 9) 


instruction Name 


Execute 

Execute diagnose 
Get IORB 

Halve, long 

Halt device 
Halve, short 

Halt and proceed 
Insert character 


Insert characters under mask 


Initial program load 

Insert storage key 

Load 

Load address 

Load complement, long 

Load complement, short 

Load channel register 

Load complement 

Load control 

Load, long 

Load directive address 

Load, long 

Load, short 

Load, short 

Load half word 

Load I/O address 

Load multiple 

Load negative, long 

Load negative, short 

Load negative 

Load positive, long 

Load positive, short 

Load positive 

Load program status word 

Load 

Longitudinal redundancy 
check 

Load relocation register 

Load and test, long 

Load and test, short 

Load and test 

Multiply 

Multiply, long 

Multiply, long 

Multiply, short 

Multiply, short 

Multiply half word 

Move !/O 

Multiply decimal 

Multiply 

Move characters 

Move character long 

Move immediate 

Move numerics 

Move with offset 

Move zones 

AND logical 

AND logical 

AND logical immediate 

AND logical 


Machine 





bas 


8300 


| OB 
24 
9E01 
34 
99 
43 
BF 
8303 
09 
58 
41 
23 
33 
9FO3 
13 
B7 
68 
51 


Code 


Byte 
Length 


PNHANNNYNNHNAHRANANA ARAN ANNAAN AFAR ANANNHAAH 


NAP MDAMAMANANAAPANANARANNNA 


Listing by Mnemonic Code 


Source Code Format 





r,,d2(x2,b2) 
(Privileged) 
(Privileged) 
T1,02 
(Privileged) 
1.12 
(Privileged) 
11,d2(x2,b2) 
r,™3,d2(b2) 
(Privileged) 
(Privileged) 
11,d2(x2,b2) 
11,d2(x2,b2) 
11,02 

02 
(Privileged) 
T102 
(Privileged) 
11,d,(x2,b2) 
(Privileged) 
Ty,02 

YT, ,d2(x2,b2) 
102 

11 ,d2(x2,b2) 
(Privileged) 
T1,13,dy(Do) 
Lore) 


ry ,02 
(Privileged) 
102 
(Privileged) 


(Privileged) 
1,02 

1,12 

Tyg 
11,d2(x2,b2) 

11 ,d2(X2,b2) 
T1,02 
11,2(x2,b2) 
02 

1 1,d2(x2,b2) 
(Privileged) 
d,(1,,b,),d2(I2,b2) 
11,02 
d,(I,b,),d2(b2) 
102 

d,(b,),i2 
d,(1,b;),d(b2) 
d,(l,,b,),da(12,b2) 
d, (1b; ),d2(b2) 
T,,d2(x2,b2) 
d,(I,b,),d2(b») 
d,(b;),i2 

11,05 





A-4 
Update B 









Ty ,S2(X2) 
(Privileged) 
(Privileged) 
1,02 
(Privileged) 
102 
(Privileged) 
ry ,S2(X2) 

ry ,M3,S2 
(Privileged) 
(Privileged) 
Ty ,S2(X) 

1 ,S2(X2) 
Ty 

STL) 
(Privileged) 
Fy02 
(Privileged) 
Ty ,S2(X2) 
(Privileged) 
Ty 0Q 

Ty ,S2(X9) 
rT 

11 ,S2(X2) 
(Privileged) 
11,0 3,S2 

Fy 02 

1,02 

Tyg 

ry 02 

102 

ry .0 2 
(Privileged) 
Ty02 
(Privileged) 


(Privileged) 
102 

Lore) 

rit, 

ry ,S2(X2) 

Ty ,S2(X2) 

ry .0 

Ty S2(Xq) 
rf 

Ty ,S2(X2) 
(Privileged) 
S1(1,),S2,(12) 
F102 
$,(I),S2 
r02 

Sy, 12 
$,{(I),S2 
$1(1,),S2(I2) 
S,(I),S2 

Ty S2(X2) 
$,(I),S2 
$1.12 

Ty 0 
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oF 
OR 
PACK 
| PRB 
RESET 
s 
SD 
SDR 
SDV 
SE 
SER 
SH 
SHL 
SL 
SLA 
SLDA 
SLDL 
SLL 
SLM 
SLR 
SP 
SPM 
SR 
SRA 
SRDA 
SRDL 
SRL 
SRP 
SSK* 
SSM 
SSTM 
ST 
STC 
STCM 
STCTL 
STD 
STE 
STS 
SU 
SUR 
SVC 
Sw 
SWLS 
SWR 
™ 
TMS 
TR 
TRT 
TS 
UNPK 
Xx 
XC 
X 
XR 
ZAP 
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Table A—2. Instruction Repertoire (Part 3 of 9) 


OR logical 

OR logical 

OR logical immediate 

OR logical 

Pack 

Put lORB 

Reset 

Subtract 

Subtract normalized, long 
Subtract normalized, long 
Start device 

Subtract normalized, short 
Subtract normalized, short 
Subtract half word 

Shift logical 

Subtract logical 

Shift left single algebraic 
Shift left double algebraic 
Shift left double logical 
Shift left single logical 
Supervisor load multiple 
Subtract logical 

Subtract decimal 

Set program mask 
Subtract 

Shift right single algebraic 
Shift right double algebraic 
Shift right double logical 
Shift right single logical 
Shift and round decimal 
Set system key 

Set system mask 
Supervisor store multiple 
Store 

Store character 

Store characters under mask 
Store control 

Store long 

Store short 

Store status 

Subtract unnormalized, short 
Subtract unnormalized, short 
Supervisor call 

Subtract unnormalized, long 
Switch list scan 

Subtract unnormalized, long 
Test under mask 

Test under mask and skip 
Translate 

Transiate and test 

Test and set 

Unpack 

Exclusive OR 

Exclusive OR 

Exciusive OR, immediate 
Exclusive OR 

Zero and add decimal! 


*Micro expansion feature 


BS 
96 
16 

| F2 
oc 
8301 
5B 
6B 
2B 
9C02 


8302 
7F 
3F 
OA 
6F 
830F 
2F 
91 
E2 
DC 
DD 
93 
F3 
57 
D7 
97 
17 
F8 


Listing by Mnemonic Code 


x Machine Byte 
Mnemonic nstruction Name Code Length 


ANA MAMHPMDAMDANAPANNFAAHRAARDHAARAPARHRANMHARANNANAAARARARANRANAARAN ANAS 


Source Code Format 


11,da(x2,b2) 
d,{I,b;),d2(b2) 
d,(b;),12 

11.02 
d,(1,,b,),do(I2,b.) 
(Privileged) 
(Privileged) 
11,d2(X2,b2) 
11,d2(X2,b2) 
11,02 
(Privileged) 
T1,d2(x2,b2) 
Ty.02 
r1,d2(X2,b2) 
r1,M3,d2(b2) 
11,d9(X2,b2) 

1 ,d2(b2) 
T,,d(b2) 
r1,d(b2) 

ry ,d,(b2) 
(Privileged) 
1,02 
d,(1,,b;),da(l2,b») 
my 

T102 

ry ,d2(b2) 
r1,da(bz) 
r1,02(b2) 
ry,d2(bz) 

dy (1,,b;),d2(b2),i3 
(Privileged) 
(Privileged) 
(Privileged) 
11,d2(X2,b2) 
11,d2(X2,b2) 
T1,13,d2(b2) 
(Privileged) 
T;,02(X2,b2) 

1,0 2{X2,b2) 
(Privileged) 
11,d2(Xz,b2) 
1,02 

i 

r1,d2(X2,b2) 
(Privileged) 
Uy,02 

d;(by),t2 
d,(by),i2.3,dq 
d,(I,b,),d2(b2) 
d,(1,b,),d2{bo) 
d,(b2) 
d,(t,,b1),d2(I2,b2) 
r1,d2(x2,b2) 
d,(1,b,),d2{(Bz) 
d,(b;),i2 

ry .02 
d,(t,,b,),da(12,b2) 


Ty ,S2(X2) 
$,(I),S2 


S} 
if] 


ily 
V2 


A-5 
Update B 





$1(1)),So(lo) 
(Privileged) 
(Privileged) 


ry 
ny 


1S2(X2) 
182(X2) 
nN, 


Tp 


(Privileged) 


i] 
ua 
if] 
ry 
ry 
ry 
n 


182(X2) 
Vg 
SX) 
M3,S2 
1S2(X2) 
82 
82 


1,82 


ia 


182 


(Privileged) 
ry ,09 
$1(I,),So(Io) 


nm 


1,02 
T),S2 


iT 


S2 


T,,S2 


ny 


S2 


$i(l; ),So,i3 

(Privileged) 
(Privileged) 
(Privileged) 


if) 
ia) 
if) 


,S2(Xp) 
/S2(X2) 
(M3,S2 


(Privileged) 


i] 
ry 


1S2(X2) 
»S2(X2) 


(Privileged) 


if) 
ry 
i 

ny 


(S2(X9) 
if 


S2(X2) 


(Privileged) 


i] 
Ss; 


ne) 
hg 


$1,12,.M3,S4 
$,(1),S2 
S,(I),S2 


S2 


$1(I,),S2(I2) 


ry 


1S2(X2) 


$,(1),S2 


S1 
ry 


rig 
Tg 


$1(l,),Sa(I2) 
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Table A—2. Instruction Repertoire (Part 4 of 9} 


Listing by Alphabetic Instructions 
1A AR 


Add 

Add 

Add decimal 

Add half word 

Add immediate 

Add logical 

Add logical 

Add normalized, long 

Add normalized, long 

Add normalized, short 

Add normalized, short 

Add unnormalized, long 
Add unnormalized, long 
Add unnormalized, short 
Add unnormalized, short 
AND 

AND 

AND 

AND 

Branch and link 

Branch and link 

Branch on condition 
Branch on condition 
Branch on count 

Branch on count 

Branch on index high 
Branch on index low or equal 
Clear channel — privileged 
Clear device — privileged 
Compare 

Compare 

Compare and swap under mask 
Compare decimal 

Compare half word 
Compare logical 

Compare logical 

Compare logical 

Compare logical 

Compare logical characters under mask 
Compare logical immediate and skip 
Compare logical characters long 
Compare, long 

Compare, long 

Compare, short 

Compare, short 

Convert to binary 

Convert to decimal 

Divide 

Divide 

Divide decimal 

Divide, long 

Divide, long 

Divide, short 

Divide, short 

Edit 

Edit and mark 
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Table A—2. Instruction Repertoire (Part 5 of 9) 


Listing by Alphabetic Instructions 





Instruction Name Machine Code | Mnemonic | 


Enqueue I/O — privileged 





















































Exclusive OR 17 XR 
Exclusive OR 57 x 
Exclusive OR 97 XI 
Exclusive OR D7 XC 
Execute 44 EX 
Execute diagnose — privileged 8300 EXD 
Get IORB — privileged OB GRB 
Halt and proceed — privileged 99 HPR 
Halt device — privileged 9£01 HDV 
Halve, long 24 HDR 
Halve. short 34 HER 
Initial program load — privileged 8303 IPL 
Insert character 43 IC 
Insert characters under mask BF ICM 
Insert storage key — privileged 09 (FISK 
Load 18 LR 
Load 58 L 
Load address 41 LA 
Load and test 12 LTR 
Load and test, long 22 LTDR 
Load and test, short 32 LTER 
Load channel register — privileged 9FO3 LCHR 
Load complement 13 LCR 
Load complement, long 23 LCDR 
Load complement, short 33 LCER 
Load control — privileged B7 LCTL 
Load directive address — privileged 51 LDA 
Load half word 48 LH 
Load |/O address — privileged 61 LIA 
Load, long 28 LDR 
Load. long 68 LD 
Load multiple 98 LM 
Load negative 11 LNR 
Load negative, long 21 LNDR 
Load negative, short 31 LNER 
Load positive 10 LPR 
Load positive, long 20 LPDR 
Load positive, short 30 LPER 
Load PSW — privileged 82 LPSW 
Load relocation register — privileged A3 LRR 
Load, short 38 LER 
Load, short 

Longitudinal redundancy check — privileged 

Move 

Move 


Move I/O — privileged 

Move characters long 

Move numerics 

Move with offset 

Move zones (Native and 9200/9300 Modes) 
Multiply 

Multiply 

Multiply decimal 

Multiply half word 

Multiply, long 

Multiply, long 

Multiply, short 

Multipy, short 

OR 
OR 
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Table A—2. Instruction Repertoire (Part 6 of 9) 










Listing by Alphabetic Instructions 





















(Native and 9200/9300 Modes) 


























































































aan see 
Put {ORB — privileged PRB 
Reset — privileged RESET 
Service timer register — privileged STR 
Set program mask SPM 
Set storage key — privileged (F)SSK 
Set system mask — privileged SSM 
Shift and round decimal SRP 
Shift left double SLDA 
Shift left double logical SLDL 
Shift left single SLA 
Shift left single logical SLL 
Shift logical SHL 
Shift right double SRDA 
Shift right double logical SRDL 
Shift right single SRA 
Shift right single logical SRE 
Start device — privileged SOV 
Store ST 
Store character STC 
Store characters under mask STCM 
Store control — privileged STCTL 
Store half word STH 
Store, long STD 
Store multiple STM 
Store relocation register — privileged STRR 
Store, short STE 
Store status — privileged STS 
Subtract SR 
Subtract s 
Subtract decimal SP 
Subtract half word SH 
Subtract logical SLR 
Subtract logical SL 
Subtract normalized, long SDR 
Subtract normalized, long SD 
Subtract normalized, short SER 
Subtract normalized, short SE 
Subtract unnormalized, long SwR 
Subtract unnormalized, long SW 
Subtract unnormalized, short SUR 
Subtract unnormalized, short SU 
Supervisor call Svc 
Supervisor load multiple — privileged SLM 
Supervisor store multiple — privileged SSTM 
Switch list scan — privileged SWLS 
Test and set TS 


Test under mask 

Test under mask and skip 
Translate 

Translate and test 
Unpack 

Zero and add 


NOTE: 





Tag symbol (F) before mnemonic indicates instructions that are added as features. 
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Listing by Machine Code 


Machine Code 


03 
04 
05 
06 
07 
08 
09 
OA 
OB 
oc 
OE 
OF 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
1A 
1B 
1C 
1D 
1E 
1F 
20 
21 

22 
23 


STR 
SPM 
BALR 
BCTR 
BCR 
(F)SSK 
(FISK 
SVC 
GRB 
PRB 
MVCL 
CLCL 
LPR 
LNR 
LTR 
LCR 
NR 
CLR 
OR 
XR 
LR 
CR 
AR 
SR 
MR 
DR 
ALR 
SLR 
LPDR 
LNDR 
LTDR 
LCDR 





24 
28 
29 
2A 
2B 
2C 
2D 
2E 
2F 
30 
31 

32 





33 
34 
38 
39 
3A 
3B 
3C 
3D 


HDR 
LDR 
CDR 
ADR 
SOR 
MDR 
DDR 
AWR 
SWR 
LPER 
LNER 
LTER 
LCER 
HER 
LER 
CER 
AER 
SER 
MER 
DER 





3E 
3F 
40 
41 
42 
43 
44 
45 
46 


AUR 
SUR 
STH 
LA 
STC 
IC 
EX 
BAL 
BCT 


Instruction Name 


Service timer register — privileged 


Set program mask 

Branch and link 

Branch on count 

Branch on condition 

Set storage key — privileged 
Insert storage key — privileged 
Supervisor call 

Get IORB — privileged 
Put IORB — privileged 
Move characters long 
Compare logical characters long 
Load positive 

Load negative 

Load and test 

Load complement 

AND 

Compare logical 

OR 

Exclusive OR 

Load 

Compare 

Add 

Subtract 

Multiply 

Divide 

Add logical 

Subtract logical 

Load positive, long 

Load negative, long 

Load and test, long 

Load complement, long 
Halve, long 

Load, long 

Compare, long 

Add normalized, long 
Subtract normalized, long 
Multiply, long 

Divide, long 

Add unnormalized, long 
Subtract unnormalized, long 
Load positive, short 

Load negative, short 

Load and test, short 

Load complement, short 
Halve, short 

Load, short 

Compare, short 

Add normalized, short 
Subtract normalized, short 
Multiply,short 

Divide, short 

Add unnormalized, short 
Subtract unnormalized, short 
Store half word 

Load address 

Store character 

Insert character 

Execute 

Branch and link 

Branch on count 


YY 
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Listing by Machine Code 
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Machine Code | Mnemonic | Instruction Name 


47 
48 
49 
4A 
4B 
4c 
4E 
4F 
50 
51 
54 
55 
56 
57 
58 
59 
5A 
5B 
5C 
5D 
5E 
5F 
60 
61 
68 
69 
6A 
68 
6C 
6D 
6E 
6F 
70 
78 
79 
7A 
7B 
7C 
7D 
7E 
7F 
80 
81 
82 
8300 
8301 
8302 
8303 
830E 
830F 
86 
87 
88 
89 
8A 
8B 
8c 
8D 
8E 
8F 
90 


BC 
LH 
CH 
AH 
SH 
MH 
CVD 
CVB 
ST 
LDA 


VzZnrarxoazZ 


AL 


STD 
LIA 
LD 
cD 
AD 
sD 
MD 
DD 
AW 
SW 
STE 
LE 
CE 
AE 
SE 
ME 
DE 
AU 
SU 
SSM 
MIO 
LPSW 
EXD 
RESET 
STS 
{PL 
LRC 
SWLS 
BXH 
BXLE 
SRL 
SLL 
SRA 
SLA 
SRDL 
SLDL 
SRDA 
SLDA 
STM 


Branch on condition 

Load half-word 

Compare half-word 

Add half-word - 

Subtract half-word 

Multiply half-word 

Convert to decimal 

Convert to binary 

Store 

Load directive address — privileged 
AND 

Compare logical 

OR 

Exclusive OR 

Load 

Compare 

Add 

Subtract 

Multiply 

Divide 

Add logical 

Subtract logical 

Store, long 

Load I/O address — privileged 
Load, long 

Compare, long 

Add normalized, long 
Subtract normalized, long 
Multiply, long 

Divide, long 

Add unnormalized, long 
Subtract unnormalized, long 
Store, short 

Load, short 

Compare, short 

Add normalized, short 
Subtract normalized, short 
Multiply, short 

Divide, short 

Add unnormalized, short 
Subtract unnormalized, short 
Set system mask — privileged 
Move I/O — privileged 

Load PSW — privileged 
Execute diagnose — privileged 
Reset — privileged 

Store status — privileged 
Initial program load — privileged 
Longitudinal redundancy check — privileged 
Switch list scan — privileged 
Branch on index high 

Branch on index low or equal 
Shift right single logical 

Shift left single logical 

Shift right single 

Shift left single 

Shift right double logical 
Shift left double logical 

Shift right double 

Shift left double 

Store multiple 
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Table A—2. Instruction Repertoire (Part 9 of 9) 


Listing by Machine Code 
























































™ Test under mask 

MVI Move immediate 

TS Test and set 

Nl AND 

CLI Compare logical 

Ol OR 

Xl Exclusive OR 

LM Load multiple 

HPR Halt and proceed — privileged 

Al Add immediate 

SHL Shift logical 

SDV Start device — privileged 

CLRDV Clear device — privileged 

HDV Halt device — privileged 

CLRCH Clear channel — privileged 

LCHR Load channel register — privileged 
STRR Store relocation register — privileged 
LRR Load relocation register — privileged 
SSTM Supervisor store multiple — privileged 
STCTL Store control — privileged 

LCTL Load control — privileged 

SLM Supervisor load multiple — privileged 
CSM Compare and swap under mask 

CLM Compare logical characters under mask 
STCM Store characters under mask 

ICM Insert characters under mask 

MVN Move numerics 

MVC Move 

MVZ Move zones (Native and 360/20 Modes) 
NC AND (Native and 9200/9300 Modes) 
CLC Compare logical 

oc OR (Native and 9200/9300 Modes) 
XC Exclusive OR 

TR Translate 

TRT Translate and test 

ED Edit 

EDMK Edit and mark 

EIO Enqueue |/O — privileged 

CLIS Compare logical immediate and skip 
TMS Test under mask and skip 

SRP Shift and round decimal 

MVO Move with offset 

PACK Pack 

UNPK Unpack 

ZAP Zero and add 

cP Compare decimal 

AP Add decimal 

SP Subtract decimal 

MP Multiply decimal 


Divide decimal 


NOTE: 


Tag symbol (F) before mnemonic indicates instructions that are added as features. 
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Table A—3. Extended Mnemonic Branch Codes 


| RR-Type Instructions | | RR-Type Instructions | RX-Type Instructions BC Equivalent 

























Hexadecimal ; Hexadecimal 
peter Ps ion sary Openition 
Code m, Code m 1 










Branch unconditionally 
No operation 


BR 07 F - = 15,r, 

NOPR 070 - - BCR Ory, 

- - B 47 F BC 15d, (x 2% ) 
= a NOP 470 BC 051x525 ) 







Branch unconditionally 
No operation 


Used after Comparison Instructions 


























2,d a\Xob5 ) Branch if high 

4 da(x5,.b, ) Branch if low 

8,d lXaPo ) Branch if equal 

13 do (x5 b,) Branch if not high 
11,d,(x,b,) Branch if not low 
7,.d,(x,b,) Branch if not equal 













Used after Test-Under-Mask Instructions 






















1 Ao (x,.b, ) Branch if all ones 

8 Ao (x,.b, ) Branch if all zeros 

4 Aa\x5.b, ) Branch if mixed 

14 do(x,,.b, ) Branch if not ail ones 
7 d,(x,,b5 ) Branch if not ali zeros 
11,d,(x,,b 2) Branch if not mixed 


2°°2° 






Used after Arithmetic Instructions 






































1 Ao (x,.b, ) Branch if overflow 

8 d(x,b, ) Branch if zero 
4d,(x,b,) Branch if minus 
2d,(x,,.b,) Branch if positive 
14,d,(x,,b,) Branch if not overflow 
7.d5(x,b,) Branch if not zero 

11,d a'Xobo ) Branch if not minus 
13,d.,(x,,b 2) Branch if not positive 


2°52" 2 
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Tebie A—4. Summary of Operators 


Relational operators 





A*°/B is equivalent to at 


Covered quotient, A//B is 
equivalent to (A+8—1)/B 


A/B means arithmetic quotient 
of A and B. 


A*B means arithmetic product 
of A end 8. 


A—8B means arithmetic difference 
of A and 8. 


A+B means arithmetic sum of 
Aand 8. 


A**B means logical product 
of Aand 8. 


A++B means logical sum 
of Aand B. 


A——B means logical difference 
of.A and 8. 


A=B has vaiue 1 if true; 
has vaiue 0 if faise. 


A>B shes value 1 if true; 
has value 0 if fatse, 
A<B has value 1 if true; 
has value 0 if faise. 


Table A—5. Comparison of Terms 


Can be used in the 1st or 2nd 
operands 

May be used in application 
instructions and in assembler 
directions 


Literals 
May only be used in the last 
operand 
May not be used in assembler 
directives 
Are preceded by an 
equal (=) sign 


a for constants 
May be used in the 1st or 2nd 
operands 
May be used in application 
instructions and in assembier 
directives ‘ 





AREA10, 10 


33 (10RS),3(R8) 
SOT SOT SOT 


AREA10,=C' 10" 
—_———— 
Literal 
AREA10,=X'F 1F0’ 
Literal 


ONSW.<B11111111 
Literal 


AREA10 DS CL2 

NO10 Oc c’10° 

MOVE10 MVC AREA10,NO10 
~SE a 


symbols 





UP-8914 SPERRY UNIVAC OS/3 A-14 
ASSEMBLER 








Constant or rile Truncation = ——— 
Code | Storage Type ermet | or Padding oe 


Character None ‘| Character Variable 256 (OC) 
65,535 (DS) - 


Hexadecimal | None Hexadecimal Hexadecimal Variable 256 (DC) 
digits 65,535 (DS) 


Binary None Binary ‘* | Binary Variable 256 
digits 


Packed decimal} None Decimal "| Packed Variable 16 
digits decimal 


Zoned decimal| None Decimai Character Variable 
digits ; 
eo 
Half word, Half word Decimal Fixed-point 
fixed point digits binary 


Full word, Fuil word Decimal Fixed-point 
fixed point - digits binary 


Half-word _ Haif word Expression Binary 
address 


Full-word Full word Expression Binary 
address 





Base and Haif word One or two Base and 
displacement expressions displacement 


External Full word Relocatabie Binary 
address symbol 


Full word, Decimai f Floating- 
floating point digits point binary 
normalized 


Double word, Decimal ‘| Floating- 
floating point digits point binary 
normalized 





*The maximum explicit length in bytes is that total length produced by the explicit length factor times the duplication factor. 














UP-8914 SPERRY UNIVAC 0S/3 A-15 
ASSEMBLER Update B 





Table A—7. PROC, MACRO, and Call Instruction Comparison 


PROC CONSTRUCTION 


LABEL AOPERATIONA OPERAND 












HEADING [&symbo!] PROC (&pos,n]} [key ,=,...&key,.= } 
call-name NAME [pos-0] 










BODY symbol mnemonic-code 
&symbol 
symbol 


operands 













mnemonic-code operands 


MACRO CONSTRUCTION 


LABEL AOPERATIONA OPERAND 


HEADING 
{&sy mbol ] | caltname | [ &pos,,...., Pos, | Bikey 5=,.. key = | 


mnemonic-code 













operands 













mnemonic-code operands 





CALL INSTRUCTION FORMAT 








A OPERATION A OPERAND 





call-name 





[P, Po s-+-P25 2! 
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Table A—8. Check-off Table Terms 





OBJECT 
OPCODE FORMAT | INST. 


[J ADDRESSING () PROTECTION 

(1 DATA (INVALID SIGN/DIGIT)| [] SIGNIFICANCE 

CZ DECIMAL DIVIDE (J SPECIFICATION: 

(1 DECIMAL OVERFLOW NOT A FLOATING-POINT REGISTER 
DC execute OP 1 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON HALF-WORD BOUNDARY 
OP 2 NOT ON FULL-WORD BOUNDARY 


OP 2 NOT ON DOUBLE-WORD 
BOUNDARY 


OP 1 NOT EVEN NUMBERED REGISTER 
OP 1 NOT ODD NUMBERED REGISTER 


TYPE LGTH. 
(BYTES) 


Condition Codes 


Dir RESULT = 0, SET TOO 
Clif RESULT <0, SET TO1 
DF RESULT >0, SET TO 2 
OIF OVERFLOW, SET TO3 
(] UNCHANGED 








0 EXPONENT OVERFLOW 
C] EXPONENT UNDERFLOW 
(1 FIXED-POINT DIVIDE 

OC FIXED-POINT OVERFLOW 
[) FLOATING-POINT DIVIDE 
(J OPERATION 






O00 OoOo000 


2 
fe) 
2 
m 





Explanation: 


s Addressing 
A storage location outside the range of the installed storage is referenced by a program-specified address. 
a Data 


— An invalid sign or digit code is detected in decimal operands. 





— Fields in decimal arithmetic overlap incorrectly. 


— The first operand of the multiply decimal instruction does not have a sufficient number of high-order 
zero digits. 


a Decimal Divide 


The quotient of a divide decimal instruction exceeds the capacity of the quotient part of the first operand 
field. 


s Decimal Overflow 


The result of an add decimal, subtract decimal, or zero and add instruction exceeds the capacity of the first 
operand location. 


= Execute 
The subject instruction of an execute instruction is an execute instruction. 
. Exponent Overflow 
The final characteristic resulting from a floating-point arithmetic operand exceeds 127. 


s Exponent Underflow 





The final characteristic resulting from a floating-point arithmetic operation is less than zero. 
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Explanation: 
a Fixed-Point Divide 


The quotient of a fixed-point divide operation exceeds the capacity of the first operand (including division by 
zero), or the result of a convert to binary instruction exceeds 31 bits. 


« Fixed-Point Overflow 
A fixed-point add or subtract operation exceeds the capacity of the first operand field. 
a Floating-Point Divide 
The divisor fraction in a floating-point divide operation is equal to zero. 
a Operation 


An illegal operation has been attempted or an operation using a noninstalied processor feature has been 
attempted. 


s Protection 


A storage protection violation occurs on a program-generated address, when the protection feature is 
installed. 


a Significance 

The final fraction resulting from a floating-point addition or subtraction is equa! to zero. 
s Specification 

= The unit of information referenced is not on an appropriate boundary. 


—~ An invalid modifier field is specified in the STR instruction. 


— The R; field of an instruction that uses an even/odd pair of registers (64-bit operand) does not specify 
an even register. 


— _ A floating-point register other than 0, 2, 4, or 6 is specified. 
— A multiplicand or divisor in decimal arithmetic exceeds 15 digits and sign. 


— The first operand field is shorter than, or equal in length to, the second operand in decimal multiply 
and decimal divide instructions. 








Source Code instruction Format 


(symbot) opcode We © (symbol) opcode Wg 


{symbol} opcode 54, (x,.b,) (symbol) opcode Fytgix,! 


[symbol] opcode r, 1, .d, 1@ Isymbol] opcode Fyfgte 


{symbol] opcode 4, o,4,@ [symbol] opcode 5445 


{symbo!] opcode d,(b.) Isymbo!] opcode 8 


symbol] opcode 4, tb) a, tb.) [symbol] opcode 3, Qs, 





(symbot) opcode d, (by) ,.0,) tsymbol} opcode s, (1, }.85 (12) 


[symbo!)} opcode d,(b Vi,ma, [symbo!} opcode s,4,m34, 





NOTES: 
(1) The AA instruction has two other forms: 
{symbot) opcode i, for the SVC and SAF Instruction, and 


{symbol] opcode 5, for the SPM instruction. 








Table A—1. Instruction Formats (Part 1 of 2) 


: Object Code instruction Format 


First Half Word Second Half Word Third Half Word 


Byte 2 Bytes 3 and 4 Bytes 6 and 6 
49 420 32 35 [36 


) 
| 
i 
| 
| 
! 
| 
| 
i 
eae ee ee ee ee ee 
‘i 
! 
| 
! 
' 
| 
I 
t 
! 
I 
| 
| 
! 
1 





i 1 reg ' address 
| | » 1 ' operand 2 
! penn nalilliaaaattttl 





address 
operand 2 
ee 


i address 
op 1 op2 ' operand 1 


Jength | 


aoe ee 


1 
t 
en 1 ' 


operand 2 


t ! immediate 1 immediate displacement i address 
: 1 operand 2 : mask 3 4 H operand 1 
a_i | rl ee ee 


19 520 35 436 


® The RS shift instructions are written without use of the fg operand, in the form: 


[symbol] opcode 1,4 (b,) 
® Some St instructions, such as HIO end TiO, do not use an iy field. They are written in the form: 


{symbol] opcode d,ib,) 


address { : 
| 


v168-dNn 


YsTEW3SSV 
€/SO SVAINN ANH3dS 
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‘Table A—1. Instruction Formats (Part 2 of 2} 


The application instruction operation code. 

The number of the general register containing operand 1 

The number of the general register containing operand 2 

The number of the general register containing operand 3 

The number of the general register containing an index number for operand 2 of the RX instruction 
The immediate data used as operand 1 of the SVC instruction 

The immediate data used as operand 2 of an S} instruction 


The iength of the operands as stated in source code* 


The length of operand 1 as stated in source code” 


The length of operand 2 as stated in source code” 

The number of the general register containing the base address for operand 1 
The number of the general register containing the base address for seelend 2 
The displacement for the base address of operand 1 

The displacement for the base address of operand 2 

The displacement used as operand 4 of an SM instruction 

The mask used as operand 3 of an SM instruction 

Operand 1 

Operand 2 

Operand 3 

The symbol used to identify operand 1 in the implicit format 


The symbol! used to identify operand 2 in the implicit format 





"This is coded as the true source code length of the operand, not the length less 1, as assembled in the object code. The 
assembler makes a reduction of 1 in the tength when converting source code to object code. 
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Table A—2. Instruction Repertoire (Part 1 of 9) 





Listing by Mnemonic Code 


: ; Machine Byte Source Code Format 
Mnemonic Instruction Name Code Lenctli — 
A 5A 4 





































































































































Add F1,d2{X2,b2) T1S(Xq) 
Add normalized, long 4 11 ,da(X2,b2) ry ,S2(X2) 
Add normalized, long 2 11,02 T1102 
Add normalized, short 4 11 ,d2(X2,b2) 1 ,S2(X2) 
Add normalized, short 2 11,02 1,02 
Add half word 4 7y,da(x2,bz) ry S2lX2) 
Add immediate 4 d,(b}).i2 Stig 
Add logical 4 r,d2(x2,b9) Ty @2(X2) 
Add logical 2 1 0 02 
Add decima! 6 d,(1;,d;),do(12,b2) $4{l1), Sa{lo) 
Add 2 102 role 
Add unnormalized, short 4 1,d2{x2,b2) 11 S2(Xq) 
Add unnormalized, short 2 ry02 T11 
Add unnormalized, long 4 Fy ,do{x2,b2) Fy ,S2(X2) 
Add unnormatized, long 2 ty02 02 
Branch and link 4 T),do(X2,B9) Ty ,S2(Xq) 
Branch and link 2 Tho rT 
Branch on condition 4 i,d2(X2,2) i,S2(X2) 
Branch on condition 2 i,t if, 
Branch on count 4 11-do(X2,b2) 1 ,So(X2) 
Branch on count 2 02 ty.F2 
Branch on index high 4 F1.F3,d2(b2) 11,13,S2 
Branch on index low or equal 4 T1,.03,d2(b2) Ty .03/S2 
Compare algebraic 4 C1 ,l2(X,b2) T;,S2(Xo) 
Compare, long 4 Ty -d2{X2,b9) 1 S2(X2) 
Compare, long 2 ry.02 tf. 
Compare, short 4 T-Sa(X2,b2) 1) Sa(X2) 
Compare, short 2 1,02 rf2 
Compare half word 4 11 ,d(x2,b2) Ty S2{Xo) 
Compare logical 4 1y,d2(x2,b2) 11 Sa(Xq) 
Compare fogica! 6 di, (tb, ), do(b,) $1 (I),s) 
Compare logical characters 2 rT t102 
long 
Compare logical immediate 4 d;.(b;),i Strle 
Compare logical immediate 6 dy(by),i2,7m3,dy Sy, i2,M3,S4 










and skip 
Compare logical characters 
under mask 











rs 


tr 3,0, {b2) 


F1,M3,S2 
































Compare logical 2 102 fy f2 

Clear channel 4 (Privileged) (Privileged) 
Clear device 4 (Privileged) (Privileged) 
Compare decimal 6 di(ly.b,),da(t2,b2) $1(I}),Sa(12) 
Compare algebraic 2 P02 t102 
Compare and swap under 4 T.'3,d(b) 11 ,03,82 





mask 


















































Convert to binary 4 F1d(X2,b2) Ty ,S2{X2) 
Convert to decimal 4 1 1,do(x2,b2) Ty -S2(Xq) 
Divide 4 1 -d2{x2,b2) Fy -Sa(X2) 
Divide, long 4 1 1a(x2,D2) 1 S2(Xq) 
Divide, long 2 1,02 Le 
Divide, short 4 r1-d2{x2,b2) 01 S2(Xq} 
Dequeue 4 d(b,).i2 Side 
Divide, short 2 Tyo rz 
Divide decimal 6 di (!,,b;),d,(12,b2) $1(I}),-Salf2)} 
Divide 2 ry02 ry02 
Edit 6 d,(I.b,),d2(b2) $1(1),S2 
Edit and mark 6 d,(1.b,),d2(b2) 

Enqueue |/O 6 Privileged 
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Table A—2. Instruction Repertoire (Part 2 of 9) 


Listing by Mnemonic Code 


Machine Source Code Format 
Mnemonic Instruction Name Code an Pr oe : 
ae . __imoicit | 











Enqueue 6 Sy ,lo 

Execute 4 11,d2(x2,b9) Ty ,So(X) 
ae Execute diagnose ae 4 (Privileged) (Privileged) 
HDR Halve, long 24 2 1.02 ry ,02 
HDV Halt device 9E 4 (Privileged) (Privileged) 
HER Halve, short 34 2 1,52 1102 
HPR Halt and proceed 99 4 (Privileged) (Privileged) 
Ic insert character 43 4 T1,d9{x2,b2) T),So(Xp) 
ICM Insert characters under mask | BF 4 r,.M3,d2(b2) T,113,S9 
ISK* Insert storage key og 2 (Privileged) (Privileged) 
L Load 58 4 CT; d2(x2,b} ify 1S9(Xq) 
LA Load address 41 4 T1,d2(x2,D2) Fy ,S2(Xq) 
LCOR Load complement, long 23 2 Tt. 102 
LCER Load complement, short 33 2 T1082 rt, 
LCHR Load channei register 9FO3 4 (Privileged) (Privileged) 
LCR Load complement 13 2 rf2 frp 
LCTL Load contro! B7 4 (Privileged) (Privileged) 
LD Load, long 68 4 T,,d-(x2,b2) Ty ,S2(Xo) 
LDA Load directive address 51 4 (Privileged) (Privileged) 
LOR Load, long 28 2 ry02 on oo 
LE Load, short 78 4 11,0y(X2,D2) Fy .S2(X2) 
LER Load, short 38 2 02 M602 
LH Load half word . 48 4 Fy ,dpiX2,b2) Ty ,Sa(Xq) 
LIA Load 1/O address 61 4 (Privileged) (Privileged) 
LM Load multiple 98 4 Fy,13.do(b2) ry .4,S2 
LNOR Load negative, long 21 2 ry 112 
LNER Load negative, short 31 2 1.02 11.2 
LNR Load negative 11 2 r1f2 ras) 
LPOR Load positive, long 20 2 102 TF, 
LPER Load positive, short 30 2 ry.02 rg 
LPR Load positive 10 2 T102 2 
LPSW Load program status word 82 4 (Priviteged) (Privileged) 
LR Load 18 2 Ty02 0102 
LRC Longitudinal redundancy 830E 4 (Privileged) (Privileged) 

check 
LRR Load relocation register A3 4 (Privileged) (Privileged) 
LTDR Load and test, long 22 2 C102 r,02 
LTER Load and test, short 32 2 1,02 Tg 
LTR Load and test 12 2 152 10 
M Multiply 5C 4 1,,d2(x2,b2) T1,S2(X) 
MO Multiply, long 6c 4 F},d2(X2,b9) F},S2(Xq) 
MOR Multiply, long 2c 2 1.02 ry f2 
ME Multiply, short 7c - & 51 ,d(X2,b2) Ty ,So(X2) 
MER Multiply, short 3C 2 102 M2 
MH Multiply half word 4c 4 f1,do(x2,b2) 11 ,S2(X>) 
MIO Move I/O 81 4 (Privileged) (Privileged) 
MP Multiply decimal FC 6 di, (!,.b1),do(I2,b2) $y (I; ), Sofa) 
MR Multiply {ic 2 Ty .F2 T,.F2 
MSS Modify storage and skip £3 6 d,(i,.b;),d2(i3,b2) $1 .(i,), Salis) 
MVC Move characters D2 6 d,(1,b;).d2(b2) $,(I),S> 
MVCL Move character long OE 2 T1.09 rf. 
MVI Move immediate 92 4 d,(b,),i2 S1,l2 
MVN Move numerics 01 6 d,(1,b,),d2(b.) $1{l),S2 
MVO Move with offset Fi 6 d,(1,,b1),da(lz,b2) $1(l;),Sa(l2) 
MVZ Move zones 03 6 d,(1,b,),d2(b») S1(l),S2 
N AND logical 54 4 £1 ,d2(x2.b2) ry S2(X2) 
NC AND logical D4 6 d,(1,b,),d2(b) $,(I),S) 
NI AND logical immediate 94 4 d, (bj), is $1.12 
2 evs rf. 


NR AND logical! 14 
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Table A—2. Instruction Repertoire (Part 3 of 9) 


OR logical 

OR logical 

OR logical immediate 

OR logical 

Pack 

Reset 

Subtract 

Subtract normalized, long 


‘Subtract normalized, jong 


Start device 

Subtract normalized, short 
Subtract normalized, short 
Subtract half word 

Shift logical 

Start 1/0 

Subtract logical 

Shift left single algebraic 
Shift left double algebraic 
Shift left double logical 
Shift left single logical 
Supervisor foad multiple 
Subtract logical 

Subtract decimal 


| Set program mask 


Subtract 

Shift right single algebraic 
Shift right double algebraic 
Shift right double logical 
Shift right single logical 
Shift and round decimai 
Set system key 

Set system mask 
Supervisor store muitiple 
Store 

Store character 

Store characters under mask 
Store control 

Store long 

Store short 

Step queue 

Subtract unnormalized, short 
Subtract unnormalized, short 
Supervisor cail 

Subtract unnormalized, long 
Subtract unnormalized, long 
Test under mask 

Test under mask and skip 
Translate 

Transiate and test 

Test and set 

Unpack 

Exclusive OR 

Exclusive OR 

Exclusive OR, immediate 
Exclusive OR 

Zero and add decimal 


“Micro expansion feature 


Listing by Mnemonic Code 


. beet aiins Machine Byte 
nemonic nstruction Name Code Length 


ANA RAARAHADADADGAAPNANNHNAPAPRPAAARAHRARPNH AARP RANNANAHP HEH APRARANPANA HAAN AD LA 





Source Code Format 


T1,d2(x2,D2) 
d,{i,6,),d2(b») 
d,{b;),i2 

F102 
,(1;,b;).do(Iz,b2) 


-(Privileged) 


T1,2(X2,b2) 
11,49(x2,b2) 
£1.02 
(Privileged) 
11,d2(x2,b2) 
F102 
11,da(X2,b2) 
F1,™M3,d2(b2) 
(Privileged) 

tT »G2(X2,b2) 
F1,d2(b9) 
11,d2(b2) 
t1,d2(b2) ~ 
1,d2(b2) 
(Privileged) 
11,0 

d,(l, dy ),do (12,2) 
Y 

ry,F 

1,d2(b2) 
F1,d2(b2) 
1,,d(b2) 
T,d2(b2) 
dy(I,,b1),d2(b2).i3 
(Privileged) 
(Privileged) 
(Privileged) 
61.d2{X2,b2) 
1,42(x2,b2) 
1,1M3,d,(b2) 
(Privileged) 

1 1,da(x2,b2) 

1 1,2(X2,b2) 
d,(by).i2 

vy 42{X2,b2) 
1.02 

i 

T4,(X2,b.) 
1102 

d,(b;).i2 
d,(b;).i2,M3,de 
,(I.b,)},d2(b2) 
d,(ILDy),d2(b») 
d,(by) 

dy (tl; +d, ).d2(12,2) 
11 ,d2(x2,b2) 
d,(I.b;),d2(B2) 
d,(bj).i2 

;.F2 


Gi(1101).42(12,b2) 





Ty ,S2lX2) 
$1(1),S2 

Sy, 

ome 

$1 (I, ),Sa(la) 
(Privileged) 
y +S2(X2) 
T1,S2(X2) 
F102 
(Privileged) 
Ty S2(X2) 
01.2 

Ty ,S2(X2) 
f.M3 +82 
(Privileged) 
Fy S2{Xo) 

1 ,S2 

,S2 

11,82 

1,82 
(Privileged) 
1% 

Si {I ).Sa(l2) 
tf, - 

0,02 

tT) ,S2 

T, So 

01,S2 

1 ,S2 
$1(1)),S2,i3 
(Privileged) 
(Privileged) 
(Privileged) 
a] +S2(X) 

Ty S2{Xq) 

Fy ,fM3,S2 
(Privileged) 
T1,S2{x2) 

ry SAX2) 
Sy,12 

ry S2(Xo) 
102 

i 

Ty S2(X2) 

Ty. 2 

S1,i2 
S1,/2,1Mg,Sq 
Sy (l),s) 

§ (t),s2 

Sy 

$4(I), Salle) 
Ty S2(X2) 
$1(l).S2 

$1.12 

ry02 
$1(I,),Sa(la) 
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Table A—2. Instruction Repertoire (Part 4 of 9) 


Listing by Alphabetic Instructions 


ae 
Add decimal 
._ Add half word 
Add immediate 
Add immediate 
Add logical 
Add logical 
Add normalized, long 
Add normalized, long 
Add normalized, short ~ 
Add normalized, short 
Add unnormalized, long 
Add unnormalized, long 
Add unnormailized, short 
Add unnormaiized, short 
AND 
AND 
AND 
AND 
Branch and link 
Branch and link 
Branch on condition 
Branch on condition 
Branch on count 
Branch on count 
Branch on index high 
Branch on index low or equal 
Clear channel — privileged 
Clear device — privileged 
Compare 
Compare 
Compare and swap under mask 
Compare decimal 
Compare half word 
Compare logical 
Compare logical 
Compare logicai 
Compare logical 
Compare logical characters under mask 
Compare logical immediate and skip 
Compare logical characters long 
Compare, long 
Compare, long 
Compare, short 
Compare, short 
Convert to binary 
Convert to decimal 
Dequeue 
Divide 
Divide 
Divide decimal 
Divide, long 
Divide, long 
Divide, short 
Divide, short 
- Edit 
Edit and mark 
Enqueue 
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Table A—2. instruction Repertoire (Part 5 of 9) 


Listing by Alphabetic Instructions 


Enqueue 1/O — privileged 






Exclusive OR 

Exciusive OR He 
Exclusive OR 97 Xl 
Exclusive OR D7 xC 
Execute 44 EX 
Execute diagnose — privileged 8300 EXD 
Halt and proceed — privileged 99 HPR 
Halt device — privileged 9E01 HOV 
Haive, long 24 HOR 
Halve. short 34 HER 
insert character 43 Ic 
Insert characters under mask BF ICM 
Insert storage key — privileged 09 : (FISK 
Load 18 LR 
Load 58 L 
Load address 41 LA 
Load and test 12 LTR 
Load and test, long 22 LTOR 
Load and test, short 32 LTER 
Load channel register — privileged 9FO3 LCHR 
Load complement 13 LCR 
Load complement, long 23 LCOR 
Load complement, short : 33 LCER 
Load controi — privileged B7 LCTL 
Load directive address — privileged 51 LOA 
Load half word 48 LH 
Load 1/0 address — privileged 61 LIA 
Load, long 28 LOR 
Load. long 68 LD 
Load multiple 98 LM 
Load negative 11 LNR 
Load negative, long 21 LNDOR 
Load negative, short ; i 31 LNER 
Load positive 10 LPR 
Load positive, long 20 LPOR 
Load positive, short 30 LPER 
Load PSW — privileged 82 LPSW 
Load relocation register — privileged A3 LRR 
Load, short 38 LER 
Load, short 78 LE 
Longitudinal redundancy check — privileged 830E LRC 
Modify storage and skip E3 MSS 
Move 92 MV! 
Move D2 MVC 
Move [/0 — privileged 81 MiO 
Move characters long OE MVCL 
Move numerics D1 MVN 
Move with offset FI MVO 
Move zones (Native and 9200/9300 Modes) D3 MV2 
Multiply 1c MR 
Multiply 5c M 
Multiply decimal FC MP 
Multiply haif word Z : 4c MH 
Multiply, long . 2c MDR 
Multiply, long 6C MD 
Multiply, short 3c MER 
Multipy, short 7c ME 
OR 16 OR 


OR 56 Oo 
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Table A—2. Instruction Repertoire (Part & of 9) 


Listing by Alphabetic Instructions 
— 
96 


OR 
OR (Native and 9200/9300 Modes) 
Pack 
Reset — privileged 
Service timer register — privileged 
Set program mask 
Set storage key — privileged 
Set system mask — privileged 
Shift and round decimal 
Shift left double 
Shift left double logical 
Shift left single 
Shift left single logicai 
Shift logical 
Shift right double 
Shift right double logical 
Shift right single 
Shift right single logical 
Start device — privileged 
Step queue 
Store 
Store character 
Store characters under mask 
Store contro! — privileged 
Store, tong 
Store half word 

- Store multiple 
Store relocation register — privileged 
Store, short 
Store status — privileged 
Subtract 
Subtract 
Subtract decimal 
Subtract half word . 
Subtract logical 
Subtract logical 
Subtract normalized, long 
Subtract normalized, long 
Subtract normalized, short 
Subtract normalized, short 
Subtract unnormalized, long 
Subtract unnormalized, long 
Subtract unnormalized, short 
Subtract unnormalized, short 
Supervisor call 
Supervisor load multiple — privileged 
Supervisor store muitiple — privileged 
Test and set 
Test under mask 
Test under mask and skip 
Translate 
Transiate and test 
Unpack 
Zero and add 





NOTE: 


Tag symbol (F) before mnemonic indicates instructions that are added as features. 
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Table A~2. Instruction Repertoire (Part 7 of 9) 


Listing by Machine Code 


Service timer register — privileged 
Set program mask 

Branch and link 

Branch on count 

Branch on condition 

Set storage key — privileged 
Insert storage key — privileged 
Supervisor call 

Move characters long 

Compare logical characters long 
Load positive : 
Load negative 

Load and test 

Load complement 


Exclusive OR 
Load : 
Compare 
Add - ; 
Subtract 
Multiply 


Load and test, long 

Load complement, long 
Halve, long 

Load, long 

Compare, long 

Add normalized, long 
Subtract normalized, long 
Multiply, long 

Divide, long 

Add unnormalized, long 
Subtract unnormalized, long 
Load positive, short 

Load negative, short 

Load and test, short 

Load complement, short 
Haive, short 

Load, short 

Compare, short 

Add normalized, short 
Subtract normalized, short 
Multiply,short 

Divide, short 

Add unnormalized, short 
Subtract unnormalized, short 
Store half word 

Load address 

Store character 

insert character 

Execute 

Branch and link 
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Table A—2. instruction Repertoire (Part 8 of 9) 


Listing by Machine Code 


Branch on condition 





Load half-word 
Ps a Compare half-word 
4A AH Add haif-word 
48 SH Subtract half-word 
4c MH Multiply half-word 
4E CcvD Convert to decimal 
4F CVB Convert to binary 
50 ST Store 
51 } LDA Load directive address — privileged 
54 N AND 
55 CL Compare logical 
56 oO OR 
57 X Exclusive OR 2 
58 L Load 
59 Cc Compare 
5A A Add 
58 $s Subtract 
5C M Multiply 
5D D Divide 
5E AL Add logical 
SF SL Subtract logical 
60 STD Store, long 
61 LIA Load 1/0 address — privileged 
68 LD Load, long 
69 J co Compare, fong 
6A AD Add normalized, long 
68 SD Subtract normalized, long 
6c MD Multiply, long 
6D DD Divide, long 
6E : AW Add unnormalized, long 
6F SW Subtract unnormalized, long 
70 STE Store, short 
78 LE Load, short 
79 CE Compare, short 
7A AE Add normalized, short 
78 SE Subtract normalized, short 
7C ME Multiply, short 
70 DE Divide, short 
7E AU. Add unnormalized, short 
7F su Subtract unnormalized, short 
80 SSM Set system mask — privileged 
81 MIO Move 1/0 — privileged 
82 LPSW Load PSW — privileged 
8300 EXD Execute diagnose — privileged 
8301 RESET Reset — privileged 
8302 STs Store status — privileged 
830E LRC Longitudinal redundancy check — privileged 
86 BXH Branch on index high 
87 BXLE Branch on index low or equal 
88 SRL Shift right single logical 
89 SUL Shift left single togical 
8A SRA Shift right single 
8B SLA Shift left single 
8c SROL Shift right double logical 
80 SLOL Shift left double logical 
8E SROA ; Shift right double 
8F SLDA Shift left double 





90 ST Store multiple 








Appendix B. Character Set Code References 
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Table 8B—1. Punched-Card, ASCIl, and EBCDIC Codes (Part 1 of 5) 


Printed crt | sc | ewcore 
pcm | Se | bee er mee To 










Letters 














Uppercase A 
Uppercase B 
Uppercase C 
Uppercase D 
Uppercase E 
Uppercase F 
Uppercase G 
Uppercase H 
Uppercase | 


Uppercase J 







Uppercase K 






Uppercase L 


Uppercase M 







Uppercase N 


Uppercase O 





Uppercase P 








Uppercase QO 
Uppercase R 


Uppercase S 






Uppercase T 









Uppercase U 
Uppercase V 


Uppercase W 








Uppercase X 







Uppercase Y 







Uppercase Z 








Lowercase a 


Lowercase b 


Lowercase c 
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Lowercase d 
Lowercase e 
Lowercase f 
Lowercase g 
Lowercase h 
Lowercase i 

Lowercase j 

Lowercase k 


Lowercase ! 


Lowercase m 


Lowercase n 
Lowercase 0 
Lowercase p 
Lowercase q 
Lowercase r 
Lowercase s 
Lowercase t 
Lowercase u 
Lowercase v 
Lowercase w 
Lowercase x 


Lowercase y 
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Table 8—1. Punched-Card, ASCIl, and EBCDIC Codes (Part 2 of 5} 


12~0-4 
12-0~5 
12-0-—6 
12-0-7 
12—0-—8 
12-0~-9 
12—11-1 
12-11~-2 
12—11—3 
12-11-4 
12-11-5 
12-11-6 
12-11-7 
12-11-8 
12~11-9 
11~0-2 
11-0-—3 
11-04 
11-0~5 
11-0-6 
11-0~7 


11-0-8 


Numerals 


B-2 
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Table B—1. Punched-Card, ASCII, and E8CDIC Codes {Part 3 of 5) 


Exctamation point 


Quotation mark, dieresis 


Number sign, pound sign 


Dotiar sign o 
Percent sign 
Ampersand 
Apostrophe, acute accent 
Opening parenthesis 
Closing parenthesis 
Asterisk 

Plus sign 

Comma, cedilla 
Minus sign, hyphen 
Period, decimal point 
Slash, virgule, solidus 
Colon 

Semicolon 

Less than 

Equal sign 

Greater than 
Question mark 
Commercial at symbol 
Opening bracket 
Closing bracket 
Reverse stash 


Circumflex 
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Table 8-1. Punched-Card, ASCII, and EBCDIC Codes (Part 4 of 5} 


Underline 
Grave accent 
Opening brace 
Closing brace 
Vertical line 


Overtine, tiide 


ACK (Acknowledge) 

BEL (Bell) 

BS (Backspace) 

CAN (Cancel) 

CR (Carriage return) 

OC1 (Device contro! 1) 

OC2 (Device control 2) 

OC3 (Device contro! 3) 

OC4 (Device control 4) 
DEL, (Delete) 

. OLE (Data link escape) 

DS (Digit select) 

EM (End of medium) 

ENQ (Enquiry) 

EOT (End of transmission) 

ESC (Escape) 

ETB (End of transmission block) 

ETX (End of text) 

FF (Form feed) 


FS (File separator) 
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Nonprintable Characters 


0-9-8-7 
11-9-6 
11-9-8 
12-9-8-5 
11-9~1 
11-9-2 
11-93 
9-8-4 
12-97 
12—11~9-—8—1 
11-0-9-8-1 
11-9-8~1 


0-9-8-5 


B-4 
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Table B—1. Punched-Card, ASCII, and EBCDIC Codes (Part 5 of 5) 


EBCDIC 


[Revdncina!_[ Decimal | Hosoerinal | cine! 
34 


Character 


FS (Field separator) 0-9-2 
GS (Group separator) 11-9-8-5 29 
HT (Horizontal tabulation) 12-9-5 5 
LF (Line feed) 0-9-5 37 
NAK (Negative acknowledge) 9-8-5 61 
NUL (Null) 12-0-9-8-1 0 
RS (Record separator) 11-9-8-6 

SI (Shift in) 12-—9-—8—7 

SO (Shift out) 12—9-—-8-6 

SOH (Start of heading) 12-9-1 

SOS (Significance start) 0-9-1 

SP (Space) 

STX (Start of text) 

SUB (Substitute) 

SYN (Synchronous idle) 9-2 

US (Unit separator) 11-9-8-7 


VT (Vertical tabulation) 12-9-8-3 
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Table B-2. EBCDIC Chart 
po [+ {2{3alie}siel7}sislalelec 

jo [mune fos?! [sefa |- | | | | | [| 
[| sowfoer [sof] | | tet | | ff [ads | 
[2 |stx|ocafreofem| | | [| i | | fe [k | 

fs ferxfoos] | Tt TT tt Tt fe fe fr fs | 
2 a ee ee 
a ne a ee aE lil een 
fe | jes ee? | | | | | | tt te fo [w | 
pet| fescleor] | | | | | | | fs |e [x | 
ksi see ae eee 
Pe eC a i Ge 
PA Da Ae ne eee El 
Ee eee ead 
pe fr [re] foml<(- [ete { | y | yf | 
© en [es lenalwacle [> [-]- | | | | | tt | 
pe | so®lrs®lac| [+]: [> [=| | | | | | 

[LF [sefus?fecSfsuejoff—el |- | | | | tt 

NOTES: 


Some graphic card code and hexadecimal assignments may differ depending on the device, language, 

application, and installation policy. 

@ DS, SOS, FS are the control characters for the EDIT instruction and have been asigned for ASCII mode 
processing so as not to conflict with the corresponsing character positions previously assigned in the 
EBCDIC chart. As these characters are not outside the range as defined in American National Standard, 
X3.4 ~ 1968, they must not appear in external storage media, such as ANSI standard tapes. This 
presents no difficulty due to the nature of the EDT instruction. 


@ The following optional graphics can be substituted in the character set: 
A for | 
lfor ! 

@ For 63-character printers, the following substitution is made: 
\for | 


@)_ The following substitutions are made for the UTS 400 handler: 


SPROT for SO FCC for US 
EPROT for SI MW for BEL 
SB for FS ] for | 
EB for GS 1 for ] 
SOE for RS 


© DC4 for the UTS 400 handler. 
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NOTES: 


SPERRY UNIVAC OS/3 


Table B-3. ASCII Character Code Chart 


erlols [= 


ASSEMBLER 


eae [el 





B-7 
Update C 


Some graphic card code and hexadecimal assignments may differ depending on the device, 
language, application, and installation policy. 


(@ __ The following optional graphics can be substituted @ 


in the following set: 


1 for A 


| fort 


Control Character Mnemonics 


ACK — ‘Acknowledge 
BEL — Bell 

BS — Backspace 

CAN — Cancel 

CR — Carriage return 
OC1 — Device control 1 
OC2 — Device control 2 
DC3 — Device contro! 3 


DC4 -— Device control 4 
DEL — Delete 

DLE — Datalink escape 
OS — Digit select 

EM — End of medium 


ENQ 
EOT 
ESC 
ETB 
ETX 
FF 
FS 
Gs 
HT 
LF 
NAK 
NUL 
RS 


Enquiry 

End of transmission 
Escape 

End of transmission block 
End of text 

Form feed 

Field separator 

Group separator 
Horizontal tab 

Line field 

Negative acknowledge 
Null 

Record separator 


Printable 63-character set 


S! 
so 
SOH 
sos 
SP: 
STX 
SUB 
SYN 
US 
VT 


Shift in 

Shift out 

Start of heading 
Start of significance 
Space 

Start of text 
Substitute 
Synchronous idie 
Unit separator 
Vertical tab 

















| Appendix C. Math References 
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Table C—1. Comparison of Numeric Expressions 


Type of Number Exampies . Decimal 
Vatues 


Character form (unpacked) 


Zoned decimal (+) 
Zoned decimal (—) —500 
Packed decimal (+ only) +500 
Packed decimal, signed (+) +500 
Packed decimal, signed (—) —~500, 


Hexadecimal (+ onty} +500 


Floating point (+) +500 


> 


a 

° || o 
o || © 
o || © 


Floating point (—) —500 


Binary (+ onty) +500 


Binary (+ only) +65,036 
Fixed point (+) +500 


Fixed point (—) —500 
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Table C—2. Hexadecimal-Decimal integer Conversion (Part 1 of 4) 


SRESSSSSILRLIRIS 


- 


nan 
: 


SEH 88 





SEEEE 
SEE: 


HES: 


8 
n 


2 
4 

2 
23 
rs) 
ry.) 
ro] 
27 
J 
2 
aA 
a 
2 
2 
2€ 
ya 


tt 


sie 


8 
= 
n 





2E5 


: 
Tom 


WKERBLEBIRREBRIB 
8 


~y 
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Table C—2. Hexadecimal-Decimal integer Conversion (Part 2 of 4) 


HRSSESEELESERERLS 


GTHSSESSESISALSS 2S 


60 
81 
62 
i <J 
Cy 
6s 
tC ) 
67 
68 
i) 
6A 
6 
6c 
6D 
6E 
oF 


Anda AP ASsIAeH FAIS 
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Table C—2. Hexadecimal-Decimal Imeger Conversion (Part 3 of 4} 


RHSSBSSSYRRESRLB 


om 


RR 
® 





90 
on 
92 
93 
94 
96 
96 
97 
98 
998 
9A 
‘98 
9c 
90 
9€ 
oF 


PO2EREEE 
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Table C—2. Hexadecimal-Decimal integer Conversion (Part 4 of 4) 


co 
c1 

c2 
c 
cc 
cs 
C6 
C7 
ca 
fo) 
CA 
cB 
cc 
co 
cE 
CF 
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Table C—3. Hexadecimal-Decimal Fraction Conversion 


RRESBESRSRRRBREB 


0 
J 
2 
3 
4 
5 
& 
a 
8 
3 
A 
8B 
< 
dD 
& 
F 


SRERSERESRRRRR! 





To convert a 4-digit (2-byte) hexadecimal fraction to a decimal fraction, add the values shown in the above table 
for each of the hexadecimal digits to be converted as illustrated below. The hexadecimal fraction .B5A1 equals 
the approximate decimal fraction .70948791 from the above table. 








iB from the table equais .6875 7 
.05 from the table equals .01953125 

.0OOA from the table equals .002441406250 

.0001 from the table equals .000015258789 

.BSA1 - equals the sum .709487915039 

NOTE: 


All values listed are approximate values. 











o1 
02 
a 
oO 
05 
06 
Q7 
os 
og 
OA 
o8 
oc 
0D 
OE 
OF 
16 
v 
18 
19 
1A 


ve 
03 
oe 
06 
06 
07 


8338 


RRES 


FRE BSSISSS SS LzyE 


RESSSSSSS se 





RESesSBss sis 
RRBBBSBES 





Table C—4. Hexadecimal Addition and Subtraction Table 


SISVRRIOS 


2B 
2 
2 
2€ 
2F 
30 





vl6e-dn 


YAFISWIASSY 
€/SO IVAINN A¥H3dS 


£9 
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Table C—-5. Powers of 16 


4 
65 
048 
77 
435 
967 
476 
627 
044 


> 
SPSS8Ss. 

a 

=a 

oe 


$83 





These powers of 16 are especially useful in determining the value of floating-point numbers. 
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Powers of 2 


Table C—6. 
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FLOATING-POINT MATH 


The floating-point instruction set is added to the instruction repertoire as part of the floating-point control 
feature. An operation exception results if a floating-point instruction is issued to a processor in which the 
floating-point contro! feature has not been instalied. 


The floating-point instruction set provides for loading, adding, subtracting, comparing, multiplying, dividing, 
storing, and sign control of short or long format floating-point operands. Four double-word floating-point 
registers are provided to accommodate storing and loading of results and operands. These registers are 
numbered 0, 2, 4, and 6. The specification of any other register number results in a specification exception. For 
long format operands, the entire double-word register is involved in the operation. For short format operands, 
excluding the product in the short format multiply (ME) instruction, onty the most significant word of the double- 
word register is involved in the operation. The feast significant word remains unchanged. Separate instructions 
are provided for operations with long and short format operands. 


Each operand is treated as a floating-point number consisting of a biased exponent (characteristic) and a signed 
fraction (mantissa). The biased exponent is expressed in excess-64 binary notation; the fraction is expressed as a 
hexadecimal number having an arithmetic point to the left of the high-order digit. The quantity expressed by the 
full floating-point number is the product of the fraction and the number 16 raised to the power of the biased 
exponent minus 64 (fraction times 16™—*). 


-A quantity may be represented with the greatest precision by a floating-point number of a given fraction length 
when the number is in a “normalized” form. A normalized floating-point number has a nonzero, high-order 
hexadecimal fraction digit. 


An exponent overflow exception develops if, in the result of a floating-point instruction, the characteristic of the 
result exceeds 127 and the fraction of the result is not zero. An exponent underflow exception develops if the 
characteristic is less than zero and the fraction of the result is not zero. An exponent overflow exception causes 
a program interruption. An exponent underflow exception causes a program interruption if the exponent 
underflow mask bit of the current PSW is 1. 





A floating-point number having a zero characteristic, a zero fraction, and a positive (zero) sign is said to be a 
“true zero” number. 


The floating-point instructions are available in RR and RX formats. Therefore, at least one of the operands is 
contained in one of the floating-point registers. The other operand is located in the same or another register or in 
main storage. Each main storage address may be specified as relative or absolute. 


To increase the precision of certain computations, an additional least significant digit, the guard digit, is carried 
within the hardware in the intermediate result of the following operations: add-normalized, subtract-normalized, 
add-unnormalized, subtract-unnormalized, compare, halve, and multiply. In the execution of add-normalized, 
subtract-normalized, add-unnormalized, subtract-unnormalized, and compare instructions, when a right shift of 
the fraction is required to equalize two exponents, the last hexadecimal digit to be shifted out of the least 
significant digit position of the fraction is saved by the processor hardware as the guard digit. The shifted 
fraction, including the guard digit, is used in computing the intermediate result. In the halve instruction, the least 
significant bit position of the fraction is saved as the 15th digit of the fraction of the intermediate product. If the 
intermediate result is subsequently normalized, the guard digit is shifted left to become part of the normalized 
fraction. 
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SHORT FORM FLOATING-POINT NUMBER 





characteristic ; mantissa 
(exponent) (fraction) 


LONG FORM FLOATING-POINT NUMBER 


characteristic mantissa 


(exponent) (fraction) 





Floating-Point Addition 


Floating-point addition consists of exponent equalization and fraction addition. if the exponents are equal, the 
fractions are added to form an intermediate sum. If the exponents are unequal, the smaller exponent is 
subtracted from the larger. The difference indicates the number of hexadecimal digit shifts to the right to be 
performed on the fraction having the smaller exponent. Each hexadecimai digit shift to the right causes the 
exponent to be increased by 1. After equalization, the fractions are added to form an intermediate sum. 


A carry-over digit of the most significant hexadecimal digit position of the intermediate sum causes the 
intermediate sum to be shifted right one digit position and the exponent to be increased by 1. If an exponent 
overflow condition occurs, the resultant floating-point number consists of a normalized and correct fraction, a 
correct sign, and an exponent which is 128 less than the correct value. 


a Normalization 


The intermediate sum is composed of 14 hexadecimal digits, a guard digit, and a possible carry-over digit. If 
any most significant digits of the intermediate sum are zero, the fraction including the guard digit is shifted 
left to form a normalized fraction. Vacated least significant digit positions are zero filled, and the exponent 
is reduced by the number of shifts. If normalization is unnecessary, the guard digit is 1. 


s Exponent Underfiow 


if normalization causes the exponent to become less than zero, an exponent underflow condition results. If 
the exponent underflow mask bit (38) of the current program status word (PSW) is 1, the resultant floating- 
point number has a correct and normalized fraction, a correct sign, and an exponent that is 128 more than 
the current value. if the exponent underflow mask of the current PSW is zero, the result is a true zero. 
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e "Zero Result 


If the intermediate sum, including the guard digit, is zero, a significance exception occurs. If the 
significance mask bit (39) of the current PSW is 1, the result is not normalized and the exponent remains 
unchanged. If the significance mask bit of the current PSW is zero and the intermediate sum is zero, the 
result is made a true zero. Exponent underflow cannot occur for a zero fraction. 


a Sign 
The sign of an arithmetic result is determined algebraically. The sign of a result with a zero fraction is 
always positive. 

Floating-Point Division 


Floating-point division consists of exponent subtraction and fraction division. The intermediate quotient exponent 
is obtained by subtracting the exponents of the two operands and increasing the difference by 64. 


Both operands are normalized before division. Consequently, the intermediate quotient is correctly normalized or 
a right shift of one digit position may be required. The exponent of the intermediate result is increased by 1 if the 
shift is necessary. All operand 1 (r,) fraction digits are used in forming the quotient, even if the normalized 
operand 1 fraction is larger than the normalized operand 2 fraction. 


If the final quotient exponent exceeds 127, an exponent overflow exception results. The quotient consists of the 
correct and normalized fraction, a correct sign, and an exponent that is 128 less than the correct value. 





lf the final quotient exponent” is fess than zero, an exponent underflow condition exists. If the exponent 
underflow mask bit of the current PSW is 1, the quotient has a correct and normalized fraction, a correct sign, 
and an exponent that is 128 greater than the correct value. If the exponent underflow mask bit of the current 
PSW is zero, the result is made a true zero. Underflow does not apply to the intermediate result or the operands 
during normalization. An exponent underflow exception causes a program interrupt if the exponent underflow 
mask bit of the current PSW is 1. 


Attempted division by a divisor with a zero fraction leaves the dividend unchanged, and a program exception for 
floating-point divide occurs. When division of a zero dividend is attempted, the quotient fraction is zero. The 
_ quotient sign and exponent are made zero and give a true zero result. No program exceptions occur. 
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Floating-Point Multiplication 


Floating-point multiplication consists of exponent addition and fraction multiplication. The exponent of the 
intermediate product is obtained by adding the exponents of the two operands and reducing the sum by 64. 


Both operands are normalized before multiplication and the intermediate product is normalized after 
multiplication. The intermediate product fraction is truncated to 14 digits and a guard digit before normalization. 


If the exponent of the final product exceeds 127, an exponent overflow condition exists. The resultant floating- 
point number consists of a correct and normalized fraction, a correct sign, and an exponent that is 128 less than 
the correct value. The overflow condition does not occur for an intermediate product exponent exceeding 127 if 
the final exponent is brought within range during normalization. 


if the final product exponent is less than zero, an exponent underflow condition exists. if the exponent underflow 
mask bit (38) of the current PSW is 1, the resultant floating-point number has a correct and normalized fraction, 
a correct sign, and an exponent that is 128 greater than the correct value. If the exponent underflow mask bit of 
the current PSW is zero, the result is made a true zero. When an underflow characteristic becomes less than 
zero during normalization before multiplication, an underflow exception is not recognized. 


When all digits of the intermediate product are zero, the result is made a true zero. 


When the resulting fraction is zero, a program exception for exponent underflow or overflow does not occur. 














Appendix D. Source Corrections 
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GENERAL 


The OS/3 assembler supports a source module correction routine. This routine is the same as the one used in 
the librarian. The correction deck is interchangeable between the assembler and the librarian except the 
librarian also uses the added COR control statement. The corrections made to the source module are temporary. 
The corrections are specified by the presence of both the source module input (//APARAMAIN=module name or 
the IN=(vol-ser-no, label) for the jproc call), and the correction records in the job control stream. These records 


must be within the data delimiters (/$ and /*). If there are no records between the data delimiters, no source 
correction is performed. 


There are three contro! statements associated with the correction routine: sequence (SEQ), recycle (REC), and 
skip (SKI). To make the source module corrections, the actual source record to be inserted is used as the 
correttion card with the same sequence number as the record to be replaced. Insertions are performed by using 
at least one correction card (always the first card) with a sequence number falling between the sequence 
numbers of the records between which the insertion is to be made. Any number of unsequenced correction 
cards may then follow the first sequence card. Deletions are performed by bypassing one or more original source 
module records in the old data set, thus eliminating them from being written on the new data set. The SKI and 
REC statements are used for this function. ; 
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PARAM 


The PARAM statement specifies the assembler processing options in effect at assembly time and alters the 
standard default options. If the user does not specify assembler options in the job controi stream, the assembler 
functions as follows: 

a Searches only the system source library file (SY$SRC) for any source module or copy code referenced 

a Searches only the system macro library file (SY$SRC) for any macro references 

2 Stores the object module produced in the job run library file (SYSRUN) 

s Prints the source code, object code, cross-references, and diagnostic listings 

The value of &SYSPARM is equal to a null string. Columns 1 and 2 must contain slashes, followed by at least 
one blank column, and then PARAM followed by at least one blank column. Multiple options are supported for 


each option separated by commas. The end of the selected options is indicated by a blank column following the 
last option. All options selected are printed preceding the assembly listing. 


Format: 













a filename2 
// \PARAM A COPY= (N) / (N) 


lve SYSSRC. 


[ sNemodulename [7 boven 


‘eit. filename2 
LIN= (N) \ (N) 
Vette SYSMAC 


[ust {itent ta21 Last Leal] 


filename 
,OUT= a _(N) 5 


| 
[oo {aa 
| 


SYSPARM= { basi | \] 
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PARAM 


The parameter definitions are as follows: 


COPY= 
Enables up to two files to be identified as source code module libraries or specifies that no files are to 
be searched for source code modules. If this option is omitted, $Y$SRC is assumed and is the only 
file searched for source code module references. Only source code modules can be copied; the 
source code must be in the standard format and may not contain any COPY, ICTL, MACRO, PROC, or 
MEND directives. 


filename 
Specifies that the file identified as filename1 is searched first for source code modules referenced 
and, if not found there, then $Y$SRC is searched: filename is any name the user specifies or the 
system source library. If filename1 = filename2, then COPY = filename’ will generate the same files 
to be searched as COPY = /filename2, except that, in the first case, the order in which the files are 
searched is filename1 and then $Y$SKC; whereas, in the 2nd case, the order is $Y$SRC and then 
filename2. 


filename1/filename2 
Specifies that the file identified as filename is searched first. Then, the file identified as filename2 is 
searched for source code modules referenced. When two filenames are specified for this parameter, 
the $YSSRC file is not searched. 


filename1/(N) 
Specifies only the file identified as filename1 is searched for source code modules referenced, as 
stated above: If filenamel = filename2, then COPY=filename1/(N) is the same as COPY = 
(N)/filename2, with only one file searched in either case. 


(N) 
Specifies no files, not even $Y$SRC, are searched for source code modules referenced. COPY = 
(N)/(N) is the same as COPY=(N). 


Identifies the name of the source module that is to be assembled and the file in which it resides. If 
this option is omitted, the source code must be in the control stream. 


modulename 
Specifies the name of the source module and directs the assembler to search the $Y$SRC file for the 
module; modulename is the name of the source module and is up to eight characters. 


modulename/ filename 
Specifies the name of the source module and the file in which it resides; filename is any name you 
supply or the system source library. 


LIN= 
Enables up to two files to be identified as macro source files or no files to be searched for macro 
references. If this option is omitted, $Y$MAC is assumed and is the only file searched. 

filename1 


Identifies the file that is searched for macro references and, if not found there, then $Y$MAC is 
searched; filename is any name or the name of the system macro library. 


filename /filename2 
Identifies the two files that are searched for macro references. The file identified as filename is 
searched first, followed by the file identified as filename2. The $Y$MAC file is not searched. 
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Specifies only the file identified as filename1 is searched for macro references. 


(N) 


Specifies no files, not even SY$MAC, are searched for macro references. 


LST= 


Indicates the type of listing desired. If this option is omitted, source, object, cross-reference, and 
diagnostic listings are printed. 


A single specification requiring no parentheses. 


({s)]...Ls4]) 


Any s in the series is one of the following: 


NC 


Specifies that cross-reference listings are suppressed. 


ND 


Specifies that diagnostic listings are suppressed. 


NR 


Specifies that the cross reference listing is to contain only those symbols that have at least one 
reference each. If specified with the NC option, that option overrides NR. 


Specifies that all output listings are suppressed. 


DBG 


Specifies a proc or macro debug mode feature within the OS/3 assembler. When the feature is 
selected, the output listing shows the following: 


Results of the expansion of any proc or macro called within the user program, including 
any conditional assembly directives processed as the result of the expansion itself. 
Source coding (constants, directives, and instructions) is listed twice and shows any 
appropriate substitutions. Any statements causing error diagnostics show the exit line in 
error. 


A proc or macro that produces error diagnostics at the time it is encoded is listed 
following the END directive; e.g., system errors. A proc or macro is encoded once, but may 
be called multiple times. 


\f an error is detected at both expansion and encoding time, it appears two or more times. 
Errors detected only at encoding time appear once following the END directive. 


All lines flagged (regardless of their order or appearance) are shdwn in the diagnostic 
summary list. Lines flagged at encoding time may or may not be flagged at expansion 
time. 


When this feature is not selected, any errors detected auring proc or macro expansion may not 
show the exact line in error, but rather the vicinity ot the item which is flagged. 
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OUT= 
Enables the user to specify the file that is to be used to store the object module output by the 
assembler. If this option is omitted, the object module is generated and stored in $YSRUN, the 
system-run library. 

filename 
Identifies the file that is used as the output file by the assembler; filename is any name or the job run 
library. 

(N) 
Specifies that no output file is used by the assembler and, thus, no object module is generated. 

RO= 
Permits the user to optionally flag all base/displacement fields of instructions that yield absolute 
values less than 4096 (1000,,). Each statement is flagged with an ‘‘“ADDRESSABILITY” error 
message. 

SYSPARM= 
Specifies the equivalent of a global SETC symbol, with the value specified in this option. If this option 
is omitted, the value of &SYSPARM is a null string. 

@ ‘string’ 








Specifies a string of one to eight characters enclosed in apostrophes. An apostrophe within the string 
is represented by two apostrophes but only counts as one in determining the length of the string. 


Operational Consideration: 


The value established by SYSPARM is available within the assembly, both outside of and within macro 
definitions. This parameter is referenced as &SYSPARM within assembly statements. Any error in this 
specification directs the assembler to ignore the specification, and an appropriate error message is printed 
on the output printer. 
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REC 


Function: 


Causes the record pointer for the input module to be repositioned back to the first record in the module. In 
conjunction with the SKI control statement, it allows rearranging of major segments of the input module. 
When a REC control statement is processed, records are read from the input module up to and including 
the record whose sequence number matches the sequence number in the REC control statement field. 
Then, the record pointer for the input module is reset to the first record in the module. If the sequence field 
of the REC control statement is blank, repositioning of the record pointer takes place immediately. 


Format: 


73 
SEQUENCE 








OPERAND 





A OPERATION A 







[last-sequence-no. ] 


Parameters: 





last-sequence no. 
One to eight alphanumeric characters identifying the sequence number of the last input record to be 
read from the input module. 


If omitted, the repositioning function takes place immediately. 
NOTES: 


1. Records are replaced one at a time by writing a source statement with a sequence number matching 
the sequence number of the record to be replaced. 


2. Records are inserted by writing source correction statements with sequence numbers that fall 
between the sequence numbers of the input records between which insertion is to take place. Blank 
sequence fields cause an insertion to take place immediately. 
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SEQ 


Function: 


Specifies the starting position and the length of the sequence field. if the sequence field is omitted, column 73 
is assumed to be the first column of the sequence fieid, which continues to the maximum of eight characters. 


Format: 


73 
SEQUENCE 












AOPERATION A OPERAND 





unused { column position \, iets ; 


73 00000000 





Parameters: 


column position 
Specifies the first column Position in the source record where the sequence field begins. 


If omitted, column 73 is assumed to be the first column of the sequence field. 


content 
One- to eight-character value. The length of this value determines the fength of the sequence field, 


NOTES: 
1. Card column 1 must be blank if the sequence field does not start in card column 7. 


2. . The SEQ card always is the first card in the correction routine. 
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SKI 


Function: 


Allows one or more original input module records to be bypassed. Records are read from the input module 
until a sequence number is detected that matches the sequence number of the SK! command. The skip 
operation is started and continues until a sequence number that matches the operand field of the SKI 
command is detected. If the sequence field of the skip command is blank, the function is started 
immediately. 


Format: 






73 
SEQUENCE 





A OPERATION A OPERAND 






last-sequence-no. [starting-sequence-no.] 






Parameters: 


last-sequence-no. 
One to eight alphanumeric characters identifying the sequence number of the last input module 
record to be bypassed. 


starting-sequence-no. 
One to eight alphanumeric characters identifying the sequence number of the first source module 
record to be bypassed. 


If omitted, the skip operation is started immediately, starting with the input module record that immediately 
follows the last record operated on. 








Appendix E. System Variable Symbols 
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System variable symbols automatically generate values or character strings at assembly time. There are seven 
system variable symbols: &SYSECT, &SYSLIST, &SYSNDX, &SYSDATE, &SYSTIME, &SYSJDATE, and 
&SYSPARM. The following paragraphs contain the functions of each system variable symbol. 


&SYSECT is a system variable symbol used to represent the name of the contro! section containing a 
macroinstruction. 


&SYSECT is assigned a value for each inner and outer macroinstruction processed by the assembler. This value 
is the name of the control section containing the macroinstruction. If &SYSECT is referenced in a macro 

* definition, its substituted value is the name of the last CSECT, DSECT, or START directive that occurred prior to 
the macroinstruction. If a named CSECT, OSECT, or START directive did not appear prior to the macroinstruction, 
&SYSECT is assigned a null character value during the processing of the macro definition called by the macro 
call instruction. 


Any CSECT or DSECT directives processed within a macro definition affect the value of &SYSECT for any 
subsequent inner macroinstructions in the definition and for any outer and inner macroinstructions that occur 
outside the current nest of macro definitions. However, the value of &SYSECT remains constant during the 
processing of a given macroinstruction, and it is not affected by CSECT or DSECT directives or inner 
macroinstructions occurring in that macro definition. 


&SYSLIST is a system variable symbol. 


Within a macro definition in macro format, each positional parameter may be referenced by a name; however, 
each positional parameter need not be named in the macro prototype statement and may be referenced in terms 
of its position within the macroinstruction operand field by writing the system variable symbol &SYSLIST 
followed by an expression in parentheses. The value of the expression identifies the position of the parameter in 
the operand field. The expression may be a SETA symboi or a self-defining term. Therefore, if a macro definition 
prototype statement has the operand field: 


&A,&B,&C 


the first positional parameter is referenced either as &A or &SYSLIST(1), the second is referenced either as &B 
or &SYSLIST(2), and the third positional parameter is either &C or &SYSLIST(3), and so on. This capability, which 
is used to index through the positional parameters, treats each parameter in the same way. 


A null character string is generated in place of &SYSLIST(m) if m is zero or greater than the number of positional 
parameters supplied in the macroinstruction. 


The system variable &SYSLIST may not be used in a mixed-mode (positional and keyword parameters included) 
macro definition. er 


&SYSNDX is a system variable symbol. 


The assembler maintains a counter that is incremented by 1 each time the assembler encounters a 
macroinstruction. The value of this counter within the first macro is 1. The current value of this counter is 
supplied as the 4-digit character value of the system variable symbol &SYSNDX each time a macroinstruction is 
encountered. A macro definition that defines labels within the code it generates and that may be called more 
than once in a single assembly generally creates duplicate definitions of the same label. To avoid this problem, 
the system variable symbol &SYSNDX may be used as a suffix on, the labels defined by the macro definition, so 
that each time the macro definition is called, it will define a different set of labels. 
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&SYSDATE is a system variable symbol, which can be referenced in the user program text or within a macro 
definition to generate the date the user program is assembled. the date is produced in the user assembly listing 
as a character string representing the month, day, and year (mm/dd/yy) the program was assembled. If the user: 


1. assembles a program: 
2. stores it in a library; and 


3. retrieves the assembied program for execution at a later date — 


any &SYSDATE reference in the user program references the original assembly date, not the current date when 


the user program is executed. 


The user specifies &SYSDATE as either an operand in a source code statement, which defines a constant (DC), 


or an operand field literal. 


Example: 


10 


When this line of source code is assembled, the object code contains the current date. 


The user can also use the &SYSDATE system variable symbol as a literai. 


Example: 





When this line of source code is executed, the assembly date is moved into a main storage area called BUF. 


&SYSTIME is a system variable symbol, which can be referenced either in the user progrdm text or within a 
macro definition, to generate the time of day the user program is assembled. The date is produced in the user 
assembly listing as a character string representing the hour, minute, and second (hh.mm.ss) the assembly was 


run. if the user: 
1. ° assembles a program; 


2. stores it in a library; and 


3. retrieves the assembled program for execution at another time — 
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any &SYSTIME reference in the user program references the original assembly time, not the current time of 
execution. 


The user specifies &SYSTIME as either an operand in a source code statement, which defines a constant (OC), or 
an operand field literal. ; 


Example: 


LABEL AOPERATIONA OPERAND A 


When this line of source code is assembied, the object code contains the current time. 
The user can also use the &SYSTIME system variable symbol! as a literal. 


Example: 


When this line of source code is executed, the assembly time is moved into a main storage area called BUF. 
&SYSJDATE is a'system variable symbo!, which can be referenced either in the user program text or within a 
macro definition, to generate the Julian date when the user program is assembled. The date is produced in the 
user assembly listing as a character string representing the month, day, year, and Julian value — day of the year 
(mmddyjjj) the assembly was run. If the user: 

1. assembies a program; 

2. stores it in a library; and 

3. _ retrieves the assembled program for execution at another time — 


any &SYSJDATE reference in the user program references the Julian date of the original assembly. 


The user specifies &SYSJDATE as either an operand in a source code statement, which defines a constant (DC), 
or an operand field literal. 
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Example: 





LABEL AOPERATIONA 6 OPERAND A 
10 1 


When this line of source code is assembled, the object code contains the Julian date. 
The &SYSJDATE system variable symbol can also be used as a literal. 


Example: 


When this line of source code is executed, the Julian date is moved into a main storage area called BUF. 


&SYSPARM is a system variable symnbol, which can be referenced either in the user program text or within a 
macro definition, to generate an 8-byte null character string at assembly time. The string is initially null but can 
be varied by using the PARAM statement (Appendix D) as follows: 





A OPERATION A OPERAND 







HAPARAMA 





SYSPARM=‘string’ 





By using the PARAM statement, the user can specify a string of up to eight characters, enclosed in apostrophes. 
Once the user has altered the value of &SYSPARM, any references to &SYSPARM produces the character string 
specified in the PARAM statement, not a null character string. 


To reference the &SYSPARM system variable symbol, the user specifies &SYSPARM as either an operand in a 
source code statement, which defines a constant (DC), or an operand field literal. 


Example: 








UP-8914 SPERRY UNIVAC O0S/3 E-5 . 





ASSEMBLER 


When this line of source code is assembled, the object code contains an 8-byte null character string. 
The user can also use the &SYSPARM system variable symbol as a literal. 


Example: 





LABEL AOPERATIONA OPERAND A 
16 


If the user does not precede this source code statement with a PARAM statement when this line of source code 
is executed, an 8-byte null character string is moved into a main storage area called BUF. 











Appendix F. Attribute References 
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The assembler assigns certain attributes to symbols and macro call operands that the user may refer to in 
conditional assembly statements. These attributes are: type (T), length (L), scale (S), integer (I), count (K), and 
number (N). 


The user can specify attributes in conditional assembly statements to control logic, which (in turn) can contro! 
the sequence and contents of the inline expansion code generated from model statements. Each kind of attribute 


has a specific purpose, which determines when it can be used. 


Format: 









AOPERATION A OPERAND 





conditional 
assembly 
operation 


chee \ 
code .&symbol 


2R-Oars 


The attribute notation (T, L, S, I, K, or N) denotes which attribute of a symbol or parameter the user is using. The 
symbol or parameter is a reference to the data or field that possesses the attribute. The operation code must be a 
conditional assembly operation code except when the length attribute is being used. 


The origin of an attribute value is always either a symbol or parameter. Table F—1 gives the restrictions for using 
a symbol or parameter as the reference to obtain a particular data attribute. Whether a symbol or parameter can 
be used in an attribute reference depends on where the reference is made. If an attribute reference is made in 
macro source code (from inside a macro definition), a symbol may be referenced for any data attribute except K 
or N. A symbol cannot be used in a count or number attribute reference in macro source code because when K 
or N is. used inside a macro definition the only data that can be referenced is an operand field in the 
macroinstruction call. To reference an operand field to obtain the K or N attribute, a symbolic parameter or 
&SYSLIST can be used; this also applies to the T, L, S,.and | attributes. A SET symbol and the system variable 
symbols listed in Table F—1 can only be used in the T and K attribute references when in macro source code. 
The user can get all but K or N attributes of a symbol in program source code, along with all of the other 
attributes, by using the symbol in the attribute reference. Macroinstruction operands cannot be referenced from 
program source code; therefore, a symbolic parameter or &SYSLIST cannot be part of an attribute reference in 
program source code. However, a SET symbol and the system variable listed in Table F—1 can be used in an 
attribute reference in program source code. 
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Table F~1, Valid Attribute Reference Applications 














ATTRIBUTE 


rire) 
PEED Ee = 
Pv iviviv{| | [sme 
ee 

, 


&SYSNDX, &SYSPARM, 
&SYSJDATE, &SYSECT, 


&SYSPARM, &SYSDATE, 
&SYSJDATE, and &SYSTIME 


JV = Valid Application 





There are two requirements that must be met before using symbols in attribute references. First, the symbol 
must appear either in the operand field of an EXTRN directive used outside of a macro, or in the label field of at 
least one assembler directive or instruction outside a macro. Second, there must not be any variable symbol in 
the source line in whose label field the symbol appears. In regards to the call operand attributes, the user must 
abide by the following criteria; the same as previously mentioned, with the addition that the operand must be a 
symbol and it may not be one generated by variable symbol replacement. The attributes of the operand are really 
the attributes of the symbol itself. A nested call operand may be a symbolic parameter whose attributes are then 
the same as the corresponding outer operand. The user can not use a !ength attribute if the type attribute is J, 
M, N, O, T, or U. 


Since a call operand may be a sublist, the user can also refer to attributes of a sublist or each individual 
parameter in the sublist. When the user refers to these attriubtes, they will be assigned the same value as the 
first parameter in the sublist. 


The user can refer to attributes on conditional directives both inside and outside of macros. Symbols that appear 
in the label field of instructions generated by a macro are not assigned attributes. 


Type Attributes 


The user can use the type attribute to test for the characteristic of the operand or symbol. This is done by writing 
a T’ followed by the symbol or symbolic parameter to be tested. This can also be used in SETC directive operand 
fields or as character expressions in SETB and AIF directive operand fields. Table F—2 summarizes the type 
attributes and the circumstances under which they are produced. 
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Table F—2. Attributes of Symbols (Part 1 of 2) 


Symbol 
Definition 











Type A address 
constant 
Binary constant tmplied or Not applicable 
explicit 
Character Implied or Not applicable 
constant explicit 
Double-word Double word 
floating-point 
constant 
Full word 
floating-point 
fixed-point 
constant 
Not applicable 
constant 
[eine [ieee [ar 


J Control section Not applicable Doubte word 
name 
Floating-point Not applicable 
constant : 


Packed decimat Implied or Not applicable 
constant explicit 


Unaligned address Not applicable 
constant {A,S,V,or Y)- 


Type S address 








constant 





Type not available Not applicabie Not applicable 
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Table F—2. Attributes of Symbols (Part 2 of 2} 


Type Symbol Length - 
Definition Specification 
Vv Type V address Implied 
constant 
en oe 
Hexadecimal Explicit or Not applicable 
~ constant implied 
Y Type Y address 
constant 
Zoned decimal Explicit or Not applicable 
constant implied ; 


NOTE: 















@ This attribute is produced only for macroinstruction operands. 


® Type cannot be assigned. It is produced for inner and outer macroinstruction 
operands that cannot be assigned any other attribute, as well as for literals 
appearing as macroinstruction operands, symbols appearing in the label fieid of 
LTORG, ORG, or EQU directives, symbols appearing more than once in a source 
statement label field, and symbols appearing in the label field of OC or DS directives 
containing expression or variable symbols in the modifier subfields. The latter is true 
even if the modifier subfield expression consists solely of self-defining terms. 





Length Attributes 


The user can reference the length attribute by writing an L’ followed by the symbol or parameter whose attribute 
the user wants. The length attribute has a numeric value, which refers to the number of bytes assigned by the 
assembler to a data field. If the length attribute value is required for conditional (preassembly) processing, the 
symbol specified in the attribute reference must appear in the label field of a statement in open source code. The 
operand field of that statement must contain a self-defining term. 


The length modifier or length field must not be coded as a multiterm expression because the assembier does not 
evaluate this expression until assembly time. 


When the length attribute is used in conditional assembly statements, it can be specified only within an 
expression. Examples: L’&P(4), L‘'&VARY(1,2), L°&SYSLIST(5). 


When a length attribute reference is specified in open source code, it is not available for use in conditional 
assembly statements. 
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An L’ cannot be generated directly by a macro or proc. It-can be done indirectly as follows: 


LABEL AOPERATIONA ; OPERAND A 
10 1 


After generation, this would result in 
MVC Z(L'Z),X 
Scale Attributes 


The user can reference scale attributes of variable symbols by coding an S’ followed by the desired symbol. 
Scaling attributes are available only for labels of statements defining fixed-point or floating-point constants. This 
restricts them to H, F, D, E, P type Z, type K, and type G constants in the OS/3 assembler. The scaling attribute is 
the value the user has assigned for the scale modifier of a fixed-point or floating-point constant. This modifier is 
an integer used to assign a number of bits in an unnormalized constant for the fractional portion of the constant. 
For example, the scale modifier of a DC statement such as HF8’—19. 788’ would be 8, since it is specifying eight 
bits for the fractional part of the number. For decimal constants, the scaling attribute is the number of decimal 
digits to the right of the decimal point. 


Integer Attributes 


An integer attribute can be written with an I’ followed by the symbol the user wishes. An integer attribute is 
computed from length and scaling attributes and is thus also applicable only to a symbol that is the label of a 
statement defining fixed-point or floating-point constants (F, H, D, E, P, type Z, type K, and type G). A fixed-point 
integer attribute is equal to eight times the length attribute, minus the scaling attribute, minus 1 (1‘=8* 
L—S'’—1). For floating-point, the user obtains the integer attribute by subtracting 1 from the length attribute, 
multiplying by 2, and subtracting the scaling attribute (l’'=2*(L’—1)—S’). 


A haif-word, fixed-point constant (H) would have a length attribute of 2 (L‘=2) and a scale attribute specified as 4 
(S’=4). Therefore, the integer attribute would be (8x2)—8-—-1=7. A full-word, fixed-point constant would have a 
length of 4 (L’=4) and a scale attribute specified here as 12 (S’=12). The integer attribute, in this case, would be 
(8x4}—12—1=19. 


Since E is a floating-point full word, its length attribute is 4 (L’=4). The scale attribute is specified to be 3 (S’=3). 
Thus, the integer attribute is 2(4—1—3=3. When we have a floating-point, double-word constant (D), its length 
attribute is 8 (L’=8). The scale attribute is shown to be 6. The integer attribute can then be computed as 
2(8-——1}--6=8. For decimal constants, the integer attribute is the number of decimal digits to the left of the 
decimal point. 


Count Attributes 


The user can use the count attribute of a call operand to reference the number of characters in the operand, 
excluding commas. This attribute is determined after substitution of any variable symbois; that is, it uses the 
replacement characters rather than the variable symbol to determine the count attribute. The count attribute can 
be used in SETA or DO operand fields, and in relational expressions of SETB and AIF operands that are within a 
macro. 
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if the operand selected is a sublist, the count attribute will include the parentheses and commas within the @ 
sublist. 


Number Attributes 


For call operands, the user can also reference the number of operands in an operand sublist. The number 
attribute can be referenced by writing an N’ followed by the symbol or parameter whose attribute is wanted. This 
number is equal to 1 plus the number of commas separating or indicating the omission of operands in the 
sublist. This attribute is available in SETA, DO, SETB, or AIF directives. 


If an operand is not a sublist, the number attribute is 1. If an operand is omitted, its value is O. 
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absolute expression o 


An expression whose value is unchanged by program relocation. The absolute expression can be an 
absolute term or any combination of absolute terms. Arithmetic operators are permitted between absolute 
terms. 


Examples of absolute terms are: a symbol that has an absolute value, a self-defining term, or a length 
attribute reference. 


Relocatable terms alone or relocatable terms in combination with absolute terms can be contained within 
an absolute expression. This type of absolute expression requires that each relocatable term be paired with 
another relocatable term that has the opposite sign and the same relocatability attribute. The paired terms 
need not be contiguous. 


The effect of relocation is canceled by the pairing of relocatable terms with the same relocatable attribute 
and opposite signs. The absolute expression is thereby reduced to a single absolute value. 


1 
} 


The following are absolute expressions: 


A 

A+A—A 
A—A+A+A 
R+A—R 
R—R+A 
(R—R)*A 
A*A 


where: 
A 


Is an absolute term. 


{s a relocatable term. 


advance listing (EJECT) 
Controlled by the EJECT directive. 
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arithmetic operators . 
The symbols +,—,*,/,//,*/. The intrinsic meanings of +,—,*, and / are the usual ones; that is, + indicates 
addition, — indicates subtraction, * indicates multiplication, and / indicates division. 


The operator // denotes a covered quotient where A//B is equivalent to (A+B—1)/B. A covered quotient 
is equal to regular binary division except that, if there is a remainder, a 1 is added to the reguiar quotient. 


The operator */ denotes a binary shift left or right. A*/B indicates a left shift and is Sau varen! to 
A*2B. BS esa indicates a right shift and is equivalent to A/2B. 


Cc 


character expression 
A character string, a character substring, or a concatenation of strings or substrings. The maximum length 
of a character expression is 127 characters. Character expressions are used as operands of SET and SETC 
statements and as terms in a SETB relational expression. 


A character string is at least one of the 256 valid characters enclosed by apostrophes. A character string, 
unlike a character self-defining term, is not converted and treated as a binary value. The value of a 
character string is determined by its length. Any character string is greater in vaiue than any shorter 
character string. Rules for writing character strings are: 


e Two apostrophes must be written within a character string to represent one apostrophe. The two 
apostrophes are replaced by a single apostrophe when the string is printed. 


a Two ampersands must be written within a character string to represent one ampersand. Both 
ampersands are retained as part of the character string. A single ampersand within the character 
string is interpreted as the first character of a variable symbol. 


A character substring is a valid character string followed by two arithmetic expressions separated by a 
comma and enclosed in parentheses. The format is: 


character string (e,,e2) 
where: 


ee, 
Specifies the leftmost character of the original character string to be included in the substring. 


G2 
Specifies the number of characters to be in the substring. 


The expressions e, and e, must be valid SETA expressions. If there are fewer characters (than the number 
specified by e2) remaining after character number e, in the string, the resultant substring is shortened to 
include only valid characters of the original string. A null character string results if e, is greater than the 
number of characters in the original string. 
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character set 


The overall character set of the assembler. This set is divided into the following classes: 
Alphabetic set: | 
Alphabetic characters: the uppercase letters A through Z 
Special letters: ? $ # @ 
Numeric characters: 0 through 9 


Special characters : + — * / , = A (blank) (). &' >< 


comments statement 


A statement that, when written within a source code statement, causes the assembler to generate 
comments on the output listing. This type of comments statement is written with an asterisk in column 1 
of the assembler coding form followed by the comment. To continue a comment on the following line, 
column 72 must contain X. 


A special form of the comments statement is also available for use within macro definitions. This form is 
used to include comments in a macro definition that are not to be generated in the output listing. This type 
is written with a period in column 1 of the assembler coding form, followed by an asterisk (*) in column 2, 
followed by the comment. 


Neither form of comments statement may be created by substitution for variable symbols. Substitution for 
variable symbols is not performed on comment lines. 


Three statements are available for listing comments, error messages, or internal references. The PNOTE 
message statement may be used in either a macro definition or at the source code level. The MNOTE 
message statement may be used only in a macro definition. If either of these statements is generated by a 
macro definition, the statement will be printed, even if the NOGEN option of the PRINT statement is in 
effect. The comments statement may be used in macro definition form or in source code level form. 


common storage definition 


A common storage area for two or more separately assembled routines. 


complex relocatable expressions 


An expression that contains either 2 to 16 unpaired relocatable terms or a negative relocatable term in 
addition to any absolute or paired relocatable terms. — 


A complex relocatable expression may be written only in the operand field of either an A-type or Y-type 
address constant. 


Some complex relocatable expressions are: 
A—R 
—R/| 
A—R—R+R—R 
where: 
A 


ls an absolute term. 


Is a relocatable term. 
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concatenation = 
The joining together.of: 


I] two character strings; 
a two character substrings; or 
. a character string and a character substring. | 


A period designates concatenation into a single string of characters. When a substring is to be 
concatenated with a following character string, the period may be omitted and concatenation is assumed. 


conditional assembly 
Statements used by the programmer to direct the assembler to: 


a exclude lines of code from the assembler output: 
e include a set of lines more than once in the assembly output: or 


s establish and alter values to determine whether a set of lines should be included in the output listing. 


‘ 


Conditional assembly statements are used to control the pattern of coding generated within a macro 
definition and to define and assign values to set symbols that can be used to vary parts of generated 
statements. 


conditional branch (AIF) 
The statement that conditionally alters the sequence of source statement processing. 


control section identification (CSECT) . 
The directive that indicates to the assembler the initiation or continuation of a control section. 


D 


define branch destination (ANOP) _ 
The statement that facilitates branching by supplying a symbol in its label field. 


define end of range (ENDO) 
The statement used to indicate the end of the range of a DO statement. 


define start of range (DO) 
The statement that defines the starting point of the code and the number of times it is to be generated. 


diagnostic listing 
A listing of error statements. The diagnostic listing follows the assembly listing and contains a detailed 
accounting of any errors that occurred in the assembly. The listing contains the line number of the 
statement in which the error occurred, the error code, and a message indicating the cause of the error. The 
messages are listed in the order in which they occurred. A diagnostic listing is optional and can be 
suppressed by using the PARAM statement with the LST=ND option in its operand field. The PARAM 
statement also provides the LST=DBG option for debugging a macro definition. 
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When a macro definition is retrieved from a library, the END statement is flagged if an error occurs during 
macro expansion. To obtain a diagnostic listing of the macro statement containing the error, the user must 
use the LST=DBG option. If the macro definition is part of the source program, actual source statements 
are flagged if they contain errors. Each error is then listed in the diagnostic listing. 


dummy control section identification (DSECT) 
The directive that indicates to the assembler the areas defined in other modules. 


E 


expression 
One or more terms connected by operators. A leading minus sign is allowed to produce the negative of the 
first term. Each term in the expression may be either a relocatable term or an absolute term. A term is 
absolute if its value is not changed by program relocation. A term is a relocatable term if its value is 
changed by program relocation. Two relocatable terms may be considered to be paired if they have opposite 
signs and have the same relocatibility attribute (that is, appear in the same control section). 


Evaluation of expressions obeys the fofowing 5 rules: 


e Multiplication and division of a feiocntable term by an absolute 1 or multiplication of an absolute 1 by 
a relocatable term produces a relocatable term. 


s Multiplication of any term by absolute O yields absolute O as a result. 


e If a relocatable term enters any multiply or divide operation other than the above, an error flag is 
given and the result is treated as absolute. 


a The number of unpaired relocatable terms at any point in the evaluation must not exceed 16. 


a Intermediate results of the expression evaluation are full 32-bit values; however, the final result is 
the truncated rightmost 24 bits. 


Three types of expressions — absolute, relocatable, and complex relocatable — obtain various 
characteristics from the term or terms that compose them. 


F 


fixed-point number 
A number represented in one of three fixed-length binary formats composed of a single positive or negative 
sign bit followed by a number field. When the sign bit is 0, the number represents a positive value; when 1, 
the number represents a negative value. Negative numbers are represented in twos complement notation, 
which is derived by inverting each bit of the binary number and adding 1 to the result of the inversion. 


HALF WORD 


FULL WORD 


number field 
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DOUBLE WORD 
G 


GBL 
A general purpose global set symbol. 


GBLA | 
An arithmetic global! set symbol. 


GBLB 
A Boolean global set symbol. 


GBLC 
A character global set system. 


generate literals (LTORG) : 
The directive that causes the assembler to generate literals previously defined. 


H 


high order 
Leftmost data; most significant byte or bit. 





include code from a library (COPY) 
The directive that includes code into the source program. 


input format control (ICTL) 
The directive that specifies new values for the begin, end, and continuation columns. 


input sequence control (ISEQ) 
The directive that informs the assembler what columns contain the sequence information. 


L 


LCL 
A genera! purpose focal set symbol. 


LCLA 
An arithmetic local set symbol. 


LCLB 
A Boolean local set symbol. 


LCLC 
A character local set symbol. 
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leave blank lines on listing (SPACE) 


length attribute of expressions 


The directive that causes the assembler to advance the paper in the printer. 
‘— 


An attribute that is determined by the assembier and is a function of the leading term of the expression. If 
the first term of an expression is an absolute value, a length attribute of one byte is assigned to the 
expression. If the leading term is a symbol, the number of bytes attributed to the expression is the same as 
the length attributed to the symbol. Thus, if TAG appears in the label field of an LH (load half word) 
instruction, it would have a length attribute of 4, since LH is a 4-byte instruction. In referencing the same 
label, the expression TAG+195 also has a length attribute of 4, but the expression 195+TAG has a length 
attribute of 1 because the leading term is a decimal self-defining term. . 


length attribute of symbols 


The number of bytes assigned to the instruction, constant, or storage area involved. For example, the label 
of a 2-byte instruction has a length attribute of 2, and the label of a DS statement reserving 200 bytes 
would have a length attribute of 200. Symbols equated to location counter references or absolute value 
representations usually have a length attribute of 1. The duplication factor (constant or storage area) has 
no effect on the length attribute. 


The maximum length attribute that can be generated by the assembler is 256 bytes; however, a DS may be 
used to reserve more than 256 bytes of storage. : 


‘The length attribute of a symbol may be referenced as a term in an expression by writing L’ followed by the 


symbol. Thus if the symbol STOREND is the name of a full-word field, 
L'STOREND 


would be considered a term and would have a length of four bytes. 


listing content control (PRINT) 


The directive that controls the contents of the assembly listing. 


literals 


Terms that represent data in the source coding. The assembler replaces the literal with the address of the 
main storage location, in the literal table, of the value of the original literal. In the following example, the 
literal =C‘AA’ will be replaced in this instruction by the address of a 2-byte area in the literal table 
containing the binary value 11000001 11000001. 


MOVEAA MVC TESTSW,=C'‘AA’ 


When the assembler recognizes a literal in the source code, it searches the table of literals that have been 
previously encountered. If a duplicate is found, then the relocatable address of the literal in the table 
replaces the original literal in the source code. If a duplicate is not found, then the value of the original 
literal is entered into the table and its address replaces the source code specification. Literals are similar in 
form to the operands of DC and DS statements. 


A literal may be used in any machine instruction that specifies a storage address, except that the literal 
may not be specified as the receiving field operand of an instruction that modifies storage, i.e., a literal may 
be used only as the last operand of an application instruction. Literals may not be specified in address 
constants, shift instructions, or |/O instructions. Literals must always appear as the complete operand 
specification. They cannot be combined with other terms, nor with an explicit base register specification. 
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A reference maintained by the assembler for each control section created by the programmer. Each 
counter contains the next available location for the associated control section. After the assembler 
processes an instruction or constant, it adds the length of the instruction or constant processed to the 
correct location counter. The maximum value that the location counter can achieve is 223—1. 


Each instruction must have an address that is a multiple of two bytes. This type of address is said to fall on 
a half-word boundary. If the value of the location counter is not a muitiple of 2 when assembling such an 
instruction, a 1 is added to the location counter before assigning an address to the current statement. 
Storage locations reserved in this way receive binary O’s when the program is loaded. Certain constants 
must be aligned to a half-word, full-word, or double-word boundary. Again the location counter is adjusted 
to the boundary, and the storage locations that were bypassed receive binary O’s when the program is 
loaded, unless the adjustment occurred as a result of a DS or ORG directive. 


The current value of the location counter, under which the program is currently being assembled, is 
available for reference by the programmer. It is represented by the special character* (asterisk). If the 
asterisk is ‘written as a term in an address constant or in an instruction operand expression, this character 
is replaced by the storage address of the leftmost byte allocated to that instruction or constant. All such 
implied references must be specified appropriately, since the asterisk (*) is also used as an arithmetic 
operator to indicate multiplication. 


logical operators 


The symbols **, ++, and ——. The characters ** represent the logical product (AND), the characters ++ 
represent the logical sum (OR), and the characters —— represent the symmetric difference, exclusive OR 


(XOR). 


Each bit of the first term is compared with its corresponding bit in the second term, and the result of the 
comparison is placed in the corresponding position in the resulting term. The result of the bit comparison 
for each operator is: 





low order 


Rightmost data; least significant byte or bit. 


LSB 


Least significant bit or byte, rightmost. 
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macro definition 
A formalized pattern of code written once if a certain series of instructions (e.g., a routine) is needed more 
than. once in a program or associated ‘programs. The macro definition may be stored in a library for later 
use or submitted for assembly with the source code deck. 


Macro definitions may be prepared in one of two separate formats: macro or proc. The elements of the 
macro and proc format types may not be mixed within a macro definition; however, macro definitions of 
both types are permitted within a program. Macro definitions contained in the source program may be 
preceded only by comment statements and the following assembler directives: ICTL, ISEQ, TITLE, SPACE, 
EJECT, and PRINT. Any of these directives except ICTL may appear between macro definitions. A macro 
definition within a macro definition (nesting) is not permitted in either the macro or the proc format. 


model statements 


The statements in a macro definition from which machine and assembler instructions are generated. 
Model statements contain from one to four entries, as follows: 


MSB 


The label field may contain a symbol, a variable symbol, or a sequence symbol, depending on the 
operation defined. Comment statements may not be created by substitution for variable symbols. 


The operation field may contain any machine, assembler, or macro instruction mnemonic code except 
END, ICTL, ISEQ, or PRINT. 


Either ordinary symbols or variable symbols may be written in the operand field. The size of this field 
may not exceed 240 characters after substitution. 


The comments field may contain any combination of characters; however, substitution for variable 
symbols is not performed on this field by the assembler. Comments are written in the format of the 
statement the model represents. 


A macroinstruction that is a model statement within a macro definition is called an inner 
macroinstruction, while a macroinstruction in the source module is called an outer macroinstruction. 
A macroinstruction that appears in a macro definiton corresponding to an outer macroinstruction is 
called a second-leve! macroinstruction. A macroinstruction that appears in the macro definition 
corresponds to a second-level macroinstruction. Macroinstructions within macro definitions are 
nested. The number of levels to which macroinstructions may be nested in an assembly depends 
upon the amount of main storage available to the assembler. 


Because COPY statements within a macro definition are processed prior to the generation of code 


from a macro definition, they are not considered to be model statements nor are they ever processed 
as such. 


Model statements within a macro definition in proc format obey the.same rules as model statements 
in macro format. 


Most significant bit or byte, leftmost. 
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O 


operators 
The 12 mathematical functions in the assembler that designate the method and (implicitly) the sequence to 
be employed in combining terms or expressions. Evaluation of an expression begins with the substitution 
of values for each term. The operations are then performed from left to right in hierarchical order. The 
operation with the highest hierarchy number is performed first; operations with the same hierarchy 
number are performed from left to right. 





Parentheses may be used to alter the order of evaluation. Multiplication by O equals 0. The 12 operators 
are divided into three classes: arithmetic operators, logical operators, and relational operators. 


P 


privileged instructions 
Instructions used by the operating system when the processor is in the supervisor state. If an application 
program (user program) attempts to execute a privileged instruction, a program exception interrupt will 
occur because the processor will be in the problem state. The following are the privileged instructions for 
the SPERRY UNIVAC Operating System/3 (OS/3). 


a Clear channel (CLRCH) 
. Clear device (CLRDV) 


a Enqueue //O (EIO) 





a Execute diagnose (EXD) 

2 Get /ORB (GRB) 

a Halt and proceed (HPR) 

2 Halt device (HDV) 

a Initial program load (IPL) 

s Insert storage key (ISK) 

a Load channel register (LCHR) 

s Load control (LCTL) 

a Load directive address (LDA) 

2 Load !/O address (LIA) 

tT] Load program status word (LPSW) 
7 Load relocation register (LRR) 

s Longitudinal redundancy check (LRC) 


. Move !/O (MIO) 





. Put (ORB (PRB) 


a Reset (RESET) 
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a Scan switch list (SWLS) 
. Service timer register (STR) 


Lf Set storage key (SSK) 


a Set system mask (SSM) 

s Start device (SDV) 

7 Store control (STCTL) 

a Store relocation register (STRR) 
. Store status (STS) 

. Supervisor load multiple (SLM) 

. Supervisor store multiple (SSTM) 


program status word (PSW) 
A special register containing information on the status of the program being run. The PSW contains the 
condition code, interrupt code, and the address of the next executable instruction. See status switching 
instructions. 


PSW 


See program status word. 


R 


relational operators 
The equals symbol (=), the greater-than symbol (>), and the less-than symbol (<). 


The equals operator is used to compare the value of two terms or expressions. If the two values are equal, 
the assembler assigns a value of 1 to the expression; otherwise, a value of O is assigned. 


The greater-than operator makes a comparison between two terms or expressions. If the value of the first 
(left) term is greater than the value of the second (right) term, then a value of 1 is assigned to the 
expression; otherwise, a value of O is assigned. 


The less-than operator compares the value of the first (left) expression or term with the second (right) 
expression. If the value of the first expression is less than the value of the second one, then a value of 1 is 
assigned to the expression; otherwise, a value of O is assigned. 


For the expression A+B>C, if the expression A+B has a value greater than a value of C, then the 
assembler assigns a value of 1 to the expression; otherwise, a value of O is assigned. 


A relational expression consists of a relational operator and its two operands. The operands in a relational 
expression may be either two character expressions or two arithmetic expressions. A character expression 
may not be compared to an arithmetic expression. Character expressions are valid only on conditional 
assembly directives. 


Since the evaluation of a relational expression yields an arithmetic result, a relational expression may be 
used as a term in an arithmetic expression. 
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relocatability attributes 


Values that are assigned to symbols defined in the label field of a source code line representing an 
instruction, constant, or storage definition. A relocatable symbol is a symbol whose address would change 
by a given number of bytes if the program in which it appears is relocated the same number of bytes from 
its originally assigned address. Relocatable symbols are assigned values relative to the location counter. 


Decimal, character, binary, and hexadecimal representations are all absolute terms and have a relocation 
attribute of Q. 





relocatable: expressions 


An expression whose value changes with program relocation. All relocatable expressions must be positive 
values. 


Relocatable terms alone or relocatable terms in combination with absolute terms can be contained within a 
relocatable expression. 


Either type of relocatable expression requires the following conditions: 
i] All but one relocatable term must be paired. 


A minus sign must not precede the unpaired (remaining) relocatable term. 


a Each pair of relocatable terms must have opposite signs and the same relocatability attribute. 


. The paired relocatable terms do not have to be contiguous. 


Using the above requirements, a relocatable expression is thereby reduced to a single relocatable term. @ 
The following are relocatable expressions: 





R 

R/I 

R+A or A+R 
R—R+R 
R—A 

R*l or I*R 


where: 


A 
Is an absolute term. 


Is a relocatable term. 


reproduce following record (REPRO) 
The directive used to reproduce a record in the assembler output. 
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SDT... 


self- 


See self-detining terms. 


defining terms (SDT) 

Terms that represent fixed values. They are presented by the programmer in a form that is easily 
recognized and that has a value understood without the need of computation. SDTs are not relocatable; 
they can be used to specify immediate data, registers, addresses, and masks. They can be used in 
assembler directives, as well as in application instructions, and can be part of an expression. The size of an 
SDT depends on where it is used. When used to designate a register, it cannot exceed a value of 15. After 
conversion by the assembler to a binary format, the value is right-justified and filled with binary zeros on 
the left to fit the designated field. SDTs can be represented in binary, hexadecimal, decimal, or character 
form. 

When a 24-bit hexadecimal, binary, or character SDT has a 1 in the sign bit position, the SDF will be 
treated as a negative term in the evaluation of an arithmetic expression. 


s A binary SDT consists of a series of 24 zeros and ones enclosed in apostrophes and preceded by the 
letter B (e.g., 8°101’,B‘11110000',B’00101').. The field is filled with high order zeros when 
necessary. 


s A hexadecimal SDT consists of up to six hexadecimal digits enclosed in apostrophes and preceded by 
the letter X (e.g., X°FO",X’C1',X’F1FOFO’). Each hexadecimal digit represents a half byte of 
information. 


a A decimal SDT is an unsigned decimal number consistina of up to eiaht digits havina a value of O 
through 16,777,215 (2?4—1) (e.g., 0, 32, 16000000). This number is converted by the assembler to a 
binary value occupying one, two, or three bytes. 


a A character SDT consists of up to 3 characters of the 256 valid characters, of which only 63 are 
printable. The characters must be enclosed in apostrophes and preceded by the letter C (e.g., CA’, 
C’ABC’, C123’, C’A1’). Each ampersand or apostrophe to be included in a character representation 
must be indicated by a double ampersand or double apostrophe, respectively. In this case, there may 
be more than three characters within the apostrophes that delimit the SDT (e.g., C’3’’S’ produces 3’S; 
C’A&&B’ produces A&B). 


set symbol 





A type of variable symbol. The rules for writing set symbols are the same as for other variable symbols: 


a An ampersand (&) is followed by an alphabetic character followed by up to six additional characters , 
(total maximum characters: 8) 


s if the ampersand is omitted, the assembler interprets the character string as a symbol and not as a 
set symbol. 


Because set symbols are evaluated in the macro generation phase of the assembler, they may be used as 
counters, switches, or values to control the sequence of code generated. Unlike an ordinary symbol, the 
value assigned to a set symbol may be altered during assembly. A set symbol may be either global or tocal. 
A global set symbol, once declared and given a value by a SET statement, retains the same value until that 
value is changed by another SET statement. A local set symboi is defined only within the macro definition 
in which it is declared. The value of a local set symbol! within one macro definition is not affected by the 
declaration of either a global or local set symbol with the same name in another macro definition. 





UP-8914 SPERRY UNIVAC O0S/3 Glossary 14 
ASSEMBLER 





Do not use &SYS as the first four characters of any symbol because they are reserved for the use of system 
variable symbols. 


Set symbols must be declared after macro prototype or NAME statements and before being referenced. 


Four statements are provided to assign values to set symbols: SETA, SETB, SETC, and SET. The statement 
used depends on the statement chosen to declare the set symboi. 


a SETA 

Assigns values to set symbols declared in either LCLA or GBLA. 
5 SETB 

Assigns values to set symbols declared in either LCLB or GBLB. 
s SETC 

Assigns values to set symbols declared in either LCLC or GBLC. 
s SET 

Assigns values to = symbols declared in either LCL or GBL. 

‘cial characters 


The 14 special characters that are not part of the alphabetic set, are not special letters, and are 
numerais. The special characters with their hexadecimal codes are: 


Special Hexadecimal Speciai Hexadecimal 
Character (EBCDIC) Code Character ({EBCDIC) Code 
+ 4e ( left 4D 
parenthesis 
- (minus) 60 } right 5D 
parenthesis 
. (period) 
& 
* (prime) 
> 
< 

















/ 
. (comma) 


















A (blank) 










special letters 
The four special letters are: 









Hexadecimal 
(EBCDIC) Code 
6F 


@tonw 
a 
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. specify location counter (ORG) 
The directive that sets or resets the location counter to a specified value. 


status switching instructions 
The instructions that provide the capability of altering processor operating characteristics. The set program 
mask (SPM) and supervisor calif (SVC) instructions replace part of the current program status word (PSW). 


The format of the PSW is: 


INTERRUPT 


J sveremmask MASK 


mpDpuvun 


fe ee 
fe ee 


@ .C For information on the format, description, and use of the PSW, see the processor programmer reference 
(current version). 


INSTRUCTION ADDRESS 





The test and set (TS) instruction is used to control a byte in main storage to act as an indicator. 
symbols 
Identifications appearing in the label field of a statement defining an instruction, constant, or storage area 
that are assigned the address value of the first byte of the source statement with which the symbol is 
associated. The following rules apply to the use of symbols as labels. 
a Must start in column 1 
s Must start with an alphabetic character or special letter 
a Must consist of only alphabetic characters, numeric characters, and special letters. 
I] Must not be longer than eight characters. 
s Must not include a space (blank) or other special character 
s Must be followed by a blank 
The assembler associates three attributes with each symbol it processes. These attributes are value, 
length, and relocatability. Symbols defined by the EQU directive adopt the attributes of the expression in 


the operand field of the statement. 


& : Once symbols are defined in the label field, they can be used as operands to represent the value that was 
defined. 
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terms 


U 


Values coded by the programmer or computed by the assembler. There are five classes of terms recognized 
by the assembler. 


s Self-defining terms (SDT) 

e Literals 

t] Symbols 

e Location counter references 

s Length attribute references 

Self-defining terms are fixed values the programmer codes, such as 33,P’591',X’OF’,B'11100110", or 
C’EBW’. Literals can have their value specified by the programmer or computed by the assembler and could 
look like =X‘FO’,=C‘A’, =P’—1’, or =B’00001000’ as used in storage-to-storage instructions (e.g., CLC 


TAGA,=C’'A’). Symbols, location counter references, and length attribute references are assigned values by 
the assembler. 


unassign base register (DROP) 


The directive that informs the assembler-specified registers are no longer available for base register 
assignment. 


unconditional branch (AGO) 


V 


The statement that unconditionally alters the sequence of source statement processing. 


value attribute 


The value assigned a symbol when it appears in the label field of any source code statement other than a 
comment. A symbol appearing in the label field of an EQU or ORG directive is assigned the value of the 
expression in the operand field. In all other cases, the value assigned is the current value of the location 
counter after the adjustment to a half-word, full-word, or double-word boundary, if necessary. The value is 
assigned to the current label before the location counter is incremented for the next instruction, constant, 
or storage definition. Thus, if a symbol appears in the label field of a statement defining an instruction, 
constant, or storage area, the symbol is assigned a value equal to the storage area address of that 
instruction, constant, or storage area. 


The value of a symbol must lie in the range —2?3 through 223—1. 


variable symbol 


A symbol consisting of two to eight characters; the first is an ampersand (&), the second is a letter (A 
through Z) or a special character (? $ # @), and each of the remaining characters is a letter, special 
character, or digit (O through 9). 
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A variable symbol may be: 

5 a symbolic parameter; 

a a eet symbol; 

a the label of a DO statement; or 
a a system variable symbol. 


Variable-symbo! parameters represent either the label or one of the operands of the macroinstruction by 


- which the macro definition was named. 


The following rules apply to the use of variable symbols: 


s A variable symbol may not be used to generate a new sequence symbol, a SET symbol, a parameter, 
or a system variable symbol. 


g A variable symbol may not be used in the label or operand field of an END, ICTL, ISEQ, COPY, or 
PRINT directive. 


a No variable-symbol replacement is performed on the line following a REPRO directive. 


a Variable-symbol replacement must not produce leading blanks in the label or operand fields. 


A variable symbol may appear in a statement concatenated (joined) with other variable symbols or 
characters. If a variable symbol is immediately followed by a letter, digit, left parenthesis, or period, a 
period must be written after the variable symbol to distinguish the variable symbol from the characters that 
follow it. The variable symbol and the period following it are replaced by the characters representing the 
value of the variable symbol. The period does not appear in the printed statement. If a period is between a 
character string (not in quotes) and a variable symbol (iri that order), the period is considered part of the 
character string and will appear in the printed statement. 


The period after the variable symbol is optional if the variable symbol terminates with a right parenthesis or 
is followed by another variable symbol or a special character other than a left parenthesis or a period. 
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